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John  Restall,  .M.D,  BS,  FFARCS 
Siohamed  Seraj,  .MB,  BCh 
Panel  Session:  Questions  and  Answers 
John  K.  Stene,  M.D.,  Ph  D.  and  Facults 
Lunch  (Cn  Your  Own)  •  Visit  D'ldesplein  and  Vbndelpark 
SlMULTANEklUS  BRE.VK.WVVY  SES'slONS 

I.  Pediatric  Trauma  Anesthesia 

.Modemtor  m  C/iie/;  JefJrex  .M.  Bennun,  M.D. 

Moderators  ,  Pierre  Carli,  M.D. 

J.  J.  deLanee.  M.D. 

Steien  Flail,  M.D. 

.■hleksandra  Sla^iirek,  Sl.D. 

Linda  Jo  Rice,  M.D. 

The  pediatric  iriuma  patient  present'  iiniijiie  prohleiii'-.  .\n  .ner\  leu  .i 
agemeiit  ot  clowJ  head  injurv;  initial  re-tisi-'.tati.'n  .inJ  tr.Hiu'ort  ol  d’.e 
duionallv,  a  “hanJs-on"  mini  -ession  on  interosseou'  inhoion  will  he 


'  » ell  .o  'pe,  :t!.  .I'j'e, ;n  the  tn.in 
tnivired  .  h.:Id  w  ill  he  pre'etite.l.  .Ad 
prc'enieJ. 


DID  YOU  KNOW  THAT  MANY  EMS  SYSTEMS  REQl  IRE  EHAE  EROEENSION AI,S 
WHO  MANAGE  TR.AUMA  OBTAIN  .AS  MANY  AS  20  UREDEl  HOE  RS 
AiSNl’AUY  AND  SPHCll  lCAlAY  IN  ERAUMA: 


5th  Annual  Trauma  Anesthesia  and 
Critical  Care  Symposium 

FACULTY 


Charles  R  Kingsley,  M.D. 

Chief,  Deparrmenr  of  Clinical  Investigation 

Staff  Anesthesiologist 

Brooke  Armv  Medical  Center 

Associate  Professor  of  AnesthesioK^gv 

L’niversitv  ot  Texas  at  San  Antonio,  Health  Center 

Major,  U.S.  Armv 

San  Antonio,  Texas 


Waiter  Mauritz,  M.D. 

Profcaoo,  ^ A..eMhesia  and  Cric^al 
Care  Medicine 
Universitv  of  Vienna 
Chairman.  Department  ot  Anesthe-^ia  and 
Critical  Care 

Trauma  Hospital  "Loren:  Boliler" 

X'lenna,  Austria 


Aleksandra  J.  Mazurek,  M.D. 

As.-iistant  Professor  of  Clinical  Anesthesia 
Northwestern  Universitv  Medical  School 
Attending  Anesthesiologist 
Children’s  Memorial  Hospital 
Editorial  Board,  iXACCS  '^'■u.dericr 
Chicago.  Illinois 


X  Michael  Moles,  MBBS,  FFARCS,  DTMH 
President. 

Hong  Kong  College  of  Anacsthesudogisrs 
Chairman,  International  Coordination 
Committee.  ITACCS 
Member,  CPC'R  Committee,  Vt'FSA 
Major,  RAMC.  10  Bn  Parachute  Reaimcnt. 
TAVR 

Author,  Management  of  the  Injured  Patient 
Editor,  Recent  ,Adiimce>  in  .Anaestat<iu.  Immeuute 
und  Cnriciil  Cure 
Hong  Kong 


David  F.  Morrell,  MBChB,  FFA  (SA) 
Professor  of  Anaesthesia 
Universitv  of  the  VC'itwarersrand 
and  Chief  Anaesthetist 
Johannesburg  Hospital 
Chairman.  F.iculrv  of  Anac-’U'::,^:^  of  the 
College  of  Medicine  of  South  Afrua 
Secrerarv  and  Past  President,  South  Atruan 
Societv  of  Anae'.therists 
Sccretarv,  Council  c'f  Academic  Anaesthen'i' 
of  South  Africa 
South  Africa 


Mark  T.  Murphy,  M.D. 

Director.  Trauma  .Ane<rhe'-ia  and  C'rin.  a!  t  are 

Massachusetts  Cicneral  Hospital 

Fiarxard  Medical  School 

Major,  Medical  Corp-i.  USAR 

Brigade  Surgeon,  K'<7rh  Infantrv  Brieade 

Member,  Education  and  Training:  C\'mm:ttec. 

iTA(:C< 

Bo>ti''n,  M.issachu'-etr: 


Jerry  P.  Nolan.  MB,  ChB,  FFARCS 
Registrat  in  Anesrhc'^ia 
Bristol.  Rvnal  Intirmarv 
Member.  Eduvation  and  Trainin-:  v  '-i 

IT-U'CS 

Editorial  Bo.ird,  ITA( 

Bri>to!.  England 


Michael  J.  Parr,  MBBS,  MRCP,  FCAnacs 
\  I'iting  .-XsMstant  Protevor 
Department  ot  ,Ancsihe<io|ogv 
I’niversitv  ot  Marvland  School  of  Mcdk.ik 
.Attending  Anesthesiologist 
The  Shock  Trauma  C'enter,  MIEMSS 
Univer>irv  I'f  MarvlanJ  Med:«.al  Sv>tcm 
Baltimore.  Marcland 


John  Resiall,  M.D.,  BS.  FFARCS 
Bricadier-Gcnera!.  C'onsultant 
Advi>er  m  Anaesthetu  s  and  Revuscuariv'n 
ro  the  Bnn>h  Armv 
Cambridce  Militarv  Hospital 
Member.  CAnincil  Association  of 
Anaesthctisrs  I't  (Veat  Bntian  and  Ireland 
Member.  Executive  C^’mmitree,  Resuscitation 
Canincil.  L  K 
Hampshire.  EnclanJ 


Linda  Jo  Rice,  M.D.,  MC,  USNR 
Associate  Pri>fi*ssor  of  Anesthesu’loex 
Assistant  Professor  of  Pediatriss 
C'hildren’s  National  Medical  Center 
Commander,  USNR 

C  t'mmanding  ctitu  er.  C'»eorge  W'ashiniitv'n 
[  niversitv  Naw  Reserve  PRIMl  S  I  n:r 
\\  .ishincton.  nx  . 


Peter  Safar,  M.D. 

Ponncuoiied  St-c-v.-  Fr. 'k  '-'t  '*1 
Kesas.ir.,no:iNUC:,:ke 
I  niver'k’.  .'t  .a  MeJ:. 

l''ire<u'r.  Inter:;.}!',. ai,:!  Re".',  n.it.  -n 
lu-seaf'.  1'.  C  dire: 

I  :ii\.ersit\  ot 

-pe.  ;,il  Ad  Ho.-  Ad^.-or,  IIACC- 

P'Ot-burel’..  IVnioc !\ .irn,! 

Mohamed  A.  Seraj.  MB,  BUh, 
FFARCSI,  DA 

Assod.m-  rro;ess.,r  .i:}d  Med;.  A  IVre.'.- 
Peparrmen:  ot  Ati.-eolu-:  ;  .oid  K  I 
CoiUce  d  McJ:v;ne 
K:;;c  L'm'.e''::’,,  Kiv.idt. 

t  in,  Nat  .•n,!';  e  TR  c  onemt'e’/ 

C  I'TK  c '■  •^•.nt-.inee  K::.:  Kf,.:!,d 

U:.oers;n 

t  'o!i»nlt.iju  !>'  C  ;!  [''ere:i'e 
!'re':de:it.  >.u,:d;  Aiiac': i'etk  .Assos  la:;. 'M 
's.uuii  M.ifo'Mi  Kepre'e:’,t.H:\e.  ITACC  S 
ICcadh.  Sand:  Ar;!b;,s 


.Anne  J.  Sutcliffe,  BSc,  FFARCS,  LRPS 
Coti'ulrant  Anaesti’.esrist 
Birmingham  Accident  Hospir.i',  Engi.ind 
Member.  CL-'uikil  ot  Associan.'n  vif 
Anacsti'.ctdts  ot  Cde.u  Br'.t.v.r  and  Itel  uid 
.Autlkd.  iUvJhoi>k  cf  A’:c'fC'';.; 

British.  National  Reprcs«.nrati\c.  IT.At  'CS 
Birmincham,  England 
L'nifed  Kingdv'm 


David  J.  Wilkinson,  M.D..  MBBS,  FFARCS 
Consultant  .Xn.iestiicrist 
Medical  Piredv'r  or  P.iv  Surgerc  e'entre 
St.  Barth* domeu's  Hospital 
C'urat*>r  ot  Charles  King  Colledioii 
Histx'rka!  Anae'thefk  .Appa'’ i'lo  tor 
the  .AssvKiativ'n  >’t  .Anae'ih.erots  ot 
(ire !t  Britain  and  Ireland 
Edlt^-^r.  Pri -i eeUi’iC'  '*  t'k  fi.'ti 
AkC'tEe'k;  V'victN 
Essex,  England 


Torben  Wisborg,  M.D.,  DEAA 

cF'nsuiranr  .Anes:iie';o!oi:isr  .irni  (,  ioarroan 
PepartmeiiT  v't  Ane't lie-a'l 'g\  ind 
Inrens;\c  c'.ire 

Hamrnerte't  Hospir.il.  Hanmu-rte'r 
Ehght  Am-hesi,'.!og;o,  Nor'^eg;,,;;  A.r 
.A:nhi:!,>Ti.e.  Bergen  and  Ko’’. .,1 
Norwegian  Kevne  Hcli^o’-'e:  ;V'n.;.s 

Hammertes',  \or-a  in 


PLENARY  SESSION  I 

Moderator:  Adolph  H.  Giesecke,  M.D. 

History  of  Trauma  Anesthesia:  Antiquity  to  1987 

David  J.  Wilkinson,  MBBS,  FFARCS 

History  of  Trauma  Anesthesia:  1987  to  Present 

Christopher  M.  Grande,  M.D. 

The  International  Trauma  Anesthesia  Survey 

Jerry  P.  Nolan,  MB,  ChB,  FFARCS 
Michael  J.  Parr,  MBBS,  MRCP,  FCAnaes 
Panel  Session:  Question  and  Answers 
Adolph  H.  Giesecke,  M.D.  and  Faculty 


HISTORY  OF  TRAUMA  ANESTHESIA:  1987  TO  PRESENT 
Christopher  M.  Grande,  M.D. 

I.  Introduction  and  Historical  Perspective 

A.  What  is  Trauma  Anesthesia? 

B.  Trauma  Centers 

C.  Standards  of  Care 

D.  Perioperative  Considerations 

E.  The  Trauma  Patient 

II.  International  Variations  in  the  Role  of  the  TA/CCS 

A.  The  Trauma  Team:  Leader  vs.  Member 

B.  Pain  Management 

C.  Teacher/Trainer 

D.  Critical  Care  Transport 

E.  Prehospital  Care 


F .  Mill tary 


G.  Disasters/Mass  Casualty  Situations 


II.  Problems,  Misconceptions,  Solutions 


A.  Interactions  of  Anesthesiologists  with  the  Trauma 
System 


B.  Unrealistic  Expectations 


C.  Formal  Recognition  of  Trauma  Anesthesia 


D.  Turf  Wars  and  Communication  Breakdown  in  Traumatology 


E.  Economics  of  Trauma 


F.  Trauma  Anesthesia  Program  Task  Force 


IV.  Formalized  Training  Programs  for  the  TA/CCS 


A.  Unique  Training  Opportunities 


V.  What  Next?  The  Future  of  Trauma  Anesthesia 


INTERNATIONAL  SURVEY  OF  TRAUMA  ANESTHESIA 


JP  Nolan  and  MJA  Parr 

During  1990/1991  as  part  of  a  larger  international  project,  a 
National  Survey  of  Trauma  Anesthesia  was  designed  by  ITACCS, 
coordinated  by  the  LOTAS  Group,  and  carried  out  by  members  of 
MIEMSS  Anesthesiology  Department. 

I .  Aim  of  Survey 

A.  Identify  Tasks  Frequently  Performed  by  Anesthesiologists 
Caring  for  Trauma  Victims. 

B.  Identify  Monitoring,  Drug  and  Anesthetic  Techniques. 

C.  Use  the  Task  Analysis  Data  obtained  in  the  Level  One 
Trauma  Anesthesia  Simulation  (LOTAS)  Project  wiuh  the 
f ol 1 owi ngs  aims: 

1.  Predict  the  Needs  of  Trauma  Anesthesia 

2.  Construct  Computer  Simulation  of  Trauma  Anesthesia 

3.  Develop  Computer  Models  of  Workload.  Performance 
and  Decision  Making  in  Trauma  Anesthesia 

I I .  Survey  Design 

A.  Survey  questionnaires  sent  to  all  the  Anesthesia 
Departments  of  Level  One  Trauma  Centers  in  the  United 


States . 


It  was  divided  into  sections  to  cover: 


1 .  Faci 1 i ty  Data 

a.  Total  Beds 

b.  Trauma  Beds 

c.  Trauma  Admissions 

d.  Resuscitation  Area  Beds 

e.  Trauma  Operating  Rooms 

f  .  T rauma  Teama 

g.  Anesthesia  Involvement  in  the  Trauma  Team 

2 .  Task  Anal ys i s 

a.  Basic  Airway  Management 

b.  Advanced  Airway  Management 

c.  Patient  Monitoring 

d.  Fluid  Infusions 

e.  Anesthesia  Induction  and  Maintenance 

f.  Other  Tasks 

3.  Drug  Usage 

a.  Neuromuscular  Blockers 

b.  Induction  Agents 

c.  Volatile  Agents 

d.  Analgesics 

e.  Vasoactive  Drugs 

4.  Controversial  Areas 

a .  N 1 trous  Ox i de 

b.  Laryngoscopy  ar.d  Intubation  with  Cervical 


Spine  Trauma 


III.  Anesthesia  Protocols 


IV.  Miscellaneous  Topics 


PLENARY  SESSION  II 

Moderator:  John  K.  Scene,  M.D.,  Pfi.D. 

Trauma  Anesthesia  in  Norway 

Torben  Wisborg,  M.D.,  DEAA 

Trauma  Anesthesia  in  Austria 

Walter  Mauritz,  M.D. 

Trauma  Anesthesia  in  South  Africa 

David  F.  Morrell,  MBChB,  FAA(SA) 

The  Persian  Gulf  Crisis: 

A  Retrospective  Analysis  from  an  Anesthesia  Perspective 

Brian  E  Condon,  M.D. 

Colin  A.  B.  McLauren,  MB,  ChB,  FFARCS 
John  Restall,  M.D.,  BS,  FFARCS 
Mohamed  Seraj,  MB,  BCh 

Panel  Session:  Questions  and  Answers 

John  K.  Scene,  M.D.,  Ph.D.  and  Faculty 


TRAUMA  ANESTHESIA  IN  NORWAY 


Torben  Wisborg,  M.D.,  DEAA 

I.  Norway  -  Geography  and  Demographics 

A.  Trauma  in  Norway 

II.  Norweigian  Anesthesiologists 
A.  Role  in  Trauma  Care 

III.  Prehospital  Trauma  Care 

A.  Emergency  Medical  Communication  Centers 

B.  Ambulance  Services 

C.  National  Air  Ambulance  Plan 

D.  Norweigen  Air  Ambulance 

IV.  In-hospital  Trauma  Care 

A.  Anesthesia 

B.  Intensive  care 

V.  Trauma-Related  Activities  and  Research 


by  Norwegian 


Anesthesi ol ogi sts 


TRAUMA  ANESTHESIA  IN  AUSTRIA 


Walter  Mauritz,  M.D. 


I.  Factors  Influencing  Trauma  Care 

A.  Geography 

B.  Population 

II.  Epidemiology  of  Trauma  in  Austria 

III.  The  Austrian  EMS 

A.  Structure 

B.  The  Role  of  the  Anesthesiologists 

IV.  Trauma  Care  Facilities 

A.  Surgical  Departments 

B.  Trauma  Departments  or  Hospitals 

V.  Specialities  Involved  in  Trauma  Care 

A.  Anesthesiologists 

B.  Trauma  Surgeons 


TRAUMA  ANESTHESIA  IN  SOUTH  AFRICA 
David  P.  Morrell,  MB,  ChB,  FFA(3A) 


I.  Historical  Perspectives 

A.  Ethnic  Diversity  and  Tradition 

B.  The  Apartheid  Era 

C.  The  "New  South  Africa" 


II . 


The 

A. 

B. 

C. 


D. 


Spectrum  of  Trauma  in  South  Africa 
Urbani nation 
Incidence  of  Trauma 
The  Pattern  of  Trauma 

1.  Vehicular  Trauma 

2.  Firearms 

3.  "Traditional"  and  "Cultural"  Weapons 
The  Economic  Impact 


III.  Trauma  Management  in  South  Africa 

A.  Facilities  for  Prehospital  Treatment 

B.  Hospital  Management 

C.  The  Johannesburg  Experience 

IV.  Special  Features  of  Trauma  in  South  Africa 

A.  Penetrating  Injuries  of  the  Heart 

B.  Penetrating  Injury  of  the  Neck 

C.  High  Velocity  Gunshot  Wounds 

D.  Shotgun  Wounds 


E. 


"Necklace"  Burning 
Hack  and  Stab  Wounds 


F. 


V.  The  Impact  of  AIDS  on  Trauma  Management 


VI.  Conclusion 

A.  Cost-effective  Health  Management 


THE  PERSIAN  GULF  CRISIS; 


A  RETROSPECTIVE  ANALYSIS  FROM  AN  ANESTHESIA  PERSPECTIVE 
HOW  TO  SPEND  A  MILLION  POUNDS  (OPERATION  GRANBY) 
CAB  McLaren,  MBChB,  FFARCS 

I.  Historical  Overview  of  Casualty  Evacuation 

II.  The  War  Plan  Central  Europe  -  Saudi  Arabia 

III.  The  Problems: 

A.  Casualty  Projections 

B.  Aircraft 

1  .  Fi xed  Wi ng 

2 .  Hel i copters 

C.  Flight  Planning 

D.  Casualty  Reception: 

1 .  The  Gulf 

2.  United  Kingdom 

3.  Cyprus 

E.  Medical  In-Flight  Teams  Equipment 

IV.  The  Answers 

V.  The  Future 

A.  Planning 

B.  Training 

C.  Finance 


THE  PERSIAN  GULF  CRISIS: 


A  RETROSPECTIVE  ANALYSIS  FROM  AN  ANESTHESIA  PERSPECTIVE  - 
THE  LOGISTICAL  PROBLEMS  OF  PROVIDING  A  SERVICE:  THE  BRITISH  VIEW 

John  Restall,  MB,  BS,  FFARCS 

I.  Operation  Granby 

A.  Why  the  Name? 

B.  Who  or  What  was  Granby? 

II.  Disposition  of  Surgical  Facilities 

A.  Size  of  the  Problem 

III.  Initial  Call-up  and  Training 

A.  NBC  threat 

B.  BATLS 

IV.  The  effect  on  the  relationship  between  the  Army  and  the 
National  Health  Service 

A.  Cessation  of  Training 

B.  Cessation  of  Civilian  Care 

V.  Staffing 

A.  Numbers 

B.  Allocation  of  Expertise 


C. 


Anesthetic  Assistance 


D.  Effect  on  Other  Military  Hospitals 

VI.  Transition  to  War 

A.  Need  for  Highest  Standard  of  Medical  Care 

B.  Degradation  of  Skills 

C.  Audit  and  Research 

VII.  Problems 

A.  Climatic 

B.  Pests 

C.  Toxic  Threat 

VIII.  Forward  Resuscitation 

A.  Personnel 

B.  Equipment 


THE  PERSIAN  GULF  CRISIS: 


A  RETROSPECTIVE  ANALYSIS  FROM  AN  ANESTHESIA  PERSPECTIVE  - 

How  Much  Have  We  Learned  From  the  Gulf  Crisis  and  War  in  Relation 

to  Toxic  Chemical  Warfare 

M.A.  Seraj,  MB,  BCh,  FFARCSI,  DA 

I.  Historical  Background 

A.  18th  Century  Development 

B.  Use  by  Different  Countries  in  20th  Century 

C.  War  Time  Use 

D.  Peace  Time  Use 

II.  The  Media  in  the  Gulf  Crisis 

A.  Fear  and  Panic  of  Misusing  Chemicals 

B.  Considered  by  some  to  be  an  Excellent  Way  to  Wake  Up  the 
Nation 

III.  The  Crisis  Period 


A.  The  Majority  did  not  believe  there  would  be  a  War 

B.  The  Majority  did  not  believe  the  Enemy  had  the  Capability 
to  use  Chemical  Weapons 

C.  A  Minority  of  Professionals  attempted  to  address  the 
Possibi 1 ities 

1 .  Medical 

a.  Symposia,  Workshops,  and  Seminars 

b.  Policy  and  Procedure  Development  for 
Decontamination  Centers 

c.  Training  Program  Development 

2 ,  Civilian 

a.  Instructions  on  Meaning  and  Response  to  Warning 
Si rens 

b.  Instructions  on  Human  Safety  Against  Toxic  Chemical 
Attacks 

c.  First-Aid  Training  Program  Development 

IV.  The  War  and  the  Aftermath  Period 


A. 


In  General,  Public  Denial  of  the  Real  Possibility  of  War 


B. 


No  Lessons  Learned 


1.  Comparison  to  Developments  in  EMS  Response  to  Heat 
Stroke  During  Islamic  Pilgrimage  (Hajj) 

V.  Recommendations 

A.  New  Dimension  of  Experience  and  Knowledge  for  Medical 
Personnel,  especially  EMS. 

B.  Establishment  of  Continuous  Medical  Training  Program 

1.  Direct  curriculum  at  Variety  of  Medical 
Professionals 

2.  Should  Include  Theoretical  and  Practical  Training 


IV.  Conclusions 


R  ADAMS  COWLEY  SHOCK  TRAUMA  CENTER 


TRAUMA  ANESTHESIA  FELLOWSHIP 

M.I.E.M.S.S.  Anesthesiology  is  offering  six  month  to  one  year 
Trauma  Anesthesia  Fellowships  for  qualified*  individuals. 

Trauma  Anesthesia 
Critical  Care 
Hyperbaric  Medicine 
Acute  Pain  Management 

Interested  individuals  should  send  CV  and  request  for  application  to: 


David  P.  Tarantino y  M.D, 
Director  of  Education 
MIEMSS  Anesthesiology 


Foreign  Medical  Graduates  must  have  ECFMG  to  qualify. 
MIEMSS  is  an  Equal  Opportunity  Employer 


Pediatric  Trauma  Anesthesia 

Moderator  in  Chief:  Jeffrey  M.  Berman,  M.D. 

Moderators  :  Pierre  Carli,  M.D. 

J.  ].  deLange,  M.D. 

Steven  Hall,  M.D. 

Aleksandra  Mazurek,  M.D. 

Linda  Jo  Rice,  M.D. 

The  pediatric  trauma  patient  presents  unic|ue  problems.  An  o\er\-ie\v  as  well  as 
specific  aspects  in  the  management  of  closed  head  injury;  initial  resuscitation  and 
transport  of  the  injured  child  will  be  presented.  Additionailv,  a  “hands-t'in”  mini  se¬ 
ries  on  interosseous  infusion  will  be  pre.sented. 


BREAKAWAY  SESSION 


Pediatric  Trauma  Anesthesia 

Moderator:  Jeffrey  A.  Berman ;  M.D. 

Intrasseous  Infusion:  Alexander  J.  Mazurek.  M.D. 


A  didactic  presentation  covering  the  anatomy,  physiology, 
rationale  indications,  risks,  benefits,  efficacy,  and  techniques  of 
intraosseous  infusion  will  be  presented. 

Additionally,  there  will  be  hands  on  "mini-session"  utilizing 
anatomic  simulators  to  develop  clinical  skills. 

Head  Injury:  j.j  delange.  M.D..  Ph.D. 

Head  injury  is  a  major  factor  in  morbidity  and  mortality  of 
pediatric  trauma  victims.  Pediatric  and  adult  head  injury  will  be 
compared  regarding  etiology,  pathophysiology,  treatment  and 
outcome . 

Ini ti a_l  Resusci tat i o n_ and  IV  Access:  Linda  J o  Rice.  M.D, 

A  system. *ic  approach  to  the  assessment  of  injury,  type  and 
quantity  of  initial  fluid  and  or  blood  required  will  be  discussed 
in  the  context  of  initial  emergency  department  care.  Additionally, 
the  problem  of  IV  access  will  be  addressed  and  its  particular 


problems  in  the  pediatric  trauma  patient  presented. 


Mobile  critical  care\resusci tat i on  team  headed  by  trauma 
anesthesiologists  are  dispatched  to  administer  in-field  treatment 
to  severely  injured  victims.  Aggressive  resuscitation  and 
treatment  is  undertaken,  including  regional  or  general  anesthesia 
for  difficult  extrication.  The  benefits  and  problems  of  this 


approach  will  be  presented  and  discussed. 


Patterns  of  Injure 


Stephe  n  _  C.  Hall  _ M .  D . 


The  expected  injuries  following  a  traumatic  event  are 
different  in  children  and  adults.  Moreover  there  are  specific 
injuries  unique  to  certain  age  groups  of  children.  These 
differences  as  well  as  the  influence  of  demographic  factors  in 
injury  patterns  will  be  discussed. 


INTRAVASCULAR  ACCESS  FOR  THE  PEDIATRIC  TRAUMA  PATIENT 


Linda  Jo  Rice,  MD  Washington,  DC,  USA 

Establishing  venous  access  is  critically  important  in 
pediatric  trauma  patients,  as  in  all  trauma  patients.  Time  is  of 
the  essence!  Although  cannulation  of  peripheral  veins  with 
intravenous  cannulas  is  the  traditional  first-line  approach, 
emergency  trauma  centers  in  the  US  are  guick  to  proceed  to  femoral 
intravenous  placement,  saphenous  vein  cutdown  or  to  intraosseous 
infusion.  A  large  bore,  short  catheter  is  preferred  for  faster 
intravenous  infusion. 

PERIPHERAL  INTRAVENOUS  CANNULATION 

The  saphenous  vein  at  the  ankle  is  the  best  route  for  venous 
access  in  the  hypovolemic  patient.  Although  the  antecubital  fossa 
is  also  a  useful  site,  one  should  remember  that  the  artery  lies 
close  to  the  basilic  vein  at  this  site,  and  inadvertent  arterial 
cannulation  is  possible.  Usually  3  attempts  or  90  seconds  is  spent 
attempting  percutaneous  venous  access. 

FEMORAL  VEIN  CANNULATION 

This  vein  is  large,  and  may  be  easier  to  enter  than  a  more 
peripheral  vein  in  a  hypovolemic  patient.  Remember  that  the  vein 
lies  medial  to  the  artery — once  again,  you  may  get  into  the  artery 
rather  than  the  vein. 

CUTDOWN 

The  saphenous  vein  is  the  best  route  for  cutdown  because  of 
its  superficial  location.  Cutdowns  in  the  groin  area  require  more 
skill  and  knowledge  of  the  anatomy,  as  it  is  easier  to  damage  the 
artery  and  veins  while  cutting  down  for  the  femoral  vein.  Use  a 
short,  large-bore  cannula  for  better  flow  characteristics. 

INTRAOSSEOUS  INFUSION 

At  this  time,  if  intravenous  access  is  not  achieved  within  3 
minutes,  many  trauma  centers  will  place  an  intraosseous  needle  in 
the  anterior  tibia  of  the  child  less  than  3  years  of  age — 
occasionally  even  in  older  children.  The  bony  landmarks  are  the 
proximal  tibia,  1-2  f ingerbreadths  below  the  tibial  tuberosity,  on 
the  anteromedial  surface.  An  alternate  site  is  1-2  cm  proximal  to 
the  medial  malleolus  on  the  anteromedial  surface  of  the  distal 
tibia.  Prepare  the  site  with  antiseptic,  then  insert  a  styletted 
needle  (an  epidural  or  bone  marrow  needle  will  do)  perpendicular  to 
the  bone  or  angled  away  from  the  joint  with  a  boring  motion  until 
penetration  into  the  bone  marrow  is  felt  by  sudden  loss  of 
resistance.  Remove  the  stylet  and  attach  the  infusion.  The  needle 
should  stand  without  support,  and  the  infusion  should  flow  freely, 
although  you  need  pressure  or  a  large  syringe  to  enhance  the 
infusion  rate. 

SUMMARY:  IT  is  vitally  important  to  achieve  rapid  intravenous 
access  in  pediatric  trauma  patients.  Old  techniques  have  been 
rediscovered,  and  are  saving  childrens'  lives. 


special  Equipment  for  Trauma  Anesthesia 

Moderator  in  Chief:  Charles  R  Kingsley,  M.D. 

Moderators  :  Leland  H.  Hanowell,  M.D. 

Colin  A.  B.  McLaren,  MB,  ChB,  FFARCS 
John  Restall,  M.D.,  BS,  FFARCS 

The  first  half  of  this  session  will  begin  with  didactic  presentations  of  desirable  safety 
features  of  anesthesia  equipment  and  features  of  field  anesthesia  machines  and 
other  portable  anesthesia  apparatus  such  as  ventilators.  The  second  half  will  in¬ 
volve  practical  “hands-on”  demonstrations  of  available  anesthesia  equipment.  In 
addition  to  the  anesthesia  equipment  experts,  representatives  from  each  manufac¬ 
turer  will  be  available  to  address  technical  issues.  The  nature  and  method  of  presen¬ 
tation  in  this  session  will  limit  the  number  of  participants. 


II.  special  Equipment  for  Trauma  Anesthesia 


2:30 

2:35 


3:00 

3:30 

4:00  -  4:25 


4:25  -  5:00 


5:00 


Opening  Remarks  -  Charles  P.  Kingsley,  M.D. 

Pre-Hospital  Equipment  -  Colin  A.  B.  McLauren,  MB,  ChB,,  FFARCS 

Monitors  and  Ventilators 

Field  Anesthesia  Equipment  -  John  Restall,  M.D.,  BS,  FFARCS 
BREAK  '  View  Equipment 

Anesthesia  Equipment  in  the  Operating  Room  I  -  Charles  P.  Kingsley,  M.D. 
Vaporizers,  Ventilators,  Flowmeters 

Anesthesia  Equipment  in  the  Operating  Room  II  -  Leland  FI.  Flanowell,  M.D. 
Electronic  Ventilators,  Ventilatory  Modalities 

Discussion 


EQUIPMENT  BREAKAWAY  SESSION 


Charles  P.  Kingsley,  M.D. 


I.  Anesthesia 

A.  High  Pressure  Systems 

B.  Low  Pressure  Systems 

C.  Vaporizers 

D.  Patient  Circuits 

E.  Ventilators 

F.  Monitors/Safety  Devices 

II.  Field  Anesthesia  Systems 
A. 


B. 


Anatomy 

Vaporizer 


ANESTHESIA  EQUIPMENT  SESSION 


MECHANICAL  VENTILATION  FOR  TRAUMA  PATIENTS 

Lei  and  H.  Hanowell,  M.D. 

Mechanical  Ventilation  of  Noncompl i ant  Lungs 

A.  Conventional  Ventilators 

i .  Role  of  Auto-PEPP 

ii.  Relationship  of  Inspiratory  Flow  to  Airway  Pressure 

B.  Intensive  Care  Ventilators 

II.  Modes  of  Ventilation 

A.  Ventilation  Modes  Leading  to  Extubation 


i  . 

T-Tube 

i  i . 

CPAP 

a. 

Resistance  and  Work  of 

Breathing 

b. 

Oxygen  Consumption  and 

Work  of  Breathing 

B.  Pressure  Support  Ventilation  (PSV) 

i.  Effect  on  Work  Of  Breathing 

ii.  Effects  on  Oxygen  Consumption 

iii.  Pressure  Controlled  Ventilation  (PCV) 

iv.  Inverse  Ratio  Ventilation 


TRAUMA  ANESTHESIA  IN  THE  FIELD; 


EQUIPMENT  AND  SUITABLE  TECHNIQUES 

John  Restall  MB  BS,  FFARCS 

I.  Brief  History  of  Development 

II.  Apparatus 

A.  Tri-Service  Apparatus  (TSA) 

B.  Universal  PAC  vaporizer 

C.  Ohmeda  9000  syringe  pump 

D.  Cape  TC  50  ventilator 

III.  Additional  Equipment 

A.  Monitors 

B.  Laryngeal  Mask  Airway 

IV.  Analgesia 

A.  Morphine 

B.  Ketorolac 

C.  Patient  Controlled  Analgesia  ( PCA  ) 

D.  Regional  Techniques 

V.  Recovery 


VI.  Resupply 


Scientific  Free  Papers:  Part  I 

Moderator  in  Chief:  Enrico  M.  Camporesi,  M.D. 

Moderators  :  Adolph  H.  Giesecke,  M.D. 

John  K.  Stene,  M.D.,  Ph.D. 

During  this  session  participants  will  give  a  brief  oral  presentation  using  slides 
scientific  material  related  to  trauma  anesthesia  and  critical  care. 


SCIENTIFIC  ABSTRACTS:  PART  I 


Organ  Procurement  in  a  French  Trauma  Center 

Fibrinolytic  Agents:  A  New  Approach  to  the  Treatment  of  the 
Adult  Respiratory  Distress  Syndrome 

Intraoperative  Transesophageal  Echocardiography  to  Rule  Out 
Traumatic  Aortic  Rupture  and  Myocardial  Contusion:  A  Case 
Report  and  Review 

Lactic  Acidosis  During  Anesthesia  for  Grafting  Procedure  in 
Extensively  Burned  Patients 

Eight  Months  Experience  of  Acute  Lung  in  a  Multidisciplinary 
ICU 

Blunt  Injury  of  the  Internal  Carotid  Artery  in  Trauma  Patients 

ARDS  Following  Multiple  Trauma  -  Does  Kinetic  Positioning 
Represent  a  Crucial  Supportive  Treatment  Strategy? 

Interpleural  Regional  Analgesia  in  the  Pain  Management  of 
Chest  Trauma 

Airway  Management  with  Penetrating  Neck  Trauma: 

A  Retrospective  Study 

The  Beck  Airway  Airflow  Monitor  (BAAM®  )  Distinguishes 
Tracheal  From  Esophageal  Intubation 

Transtracheal  High  Frequency  Jet  Ventilation  for  Emergency 
Airway  Management 

Resource  Utilization  for  Penetrating  Trauma  to  the  Torso  in 
Dallas  County,  Texas 

Continuous  Arteriovenous  Rewarming  (CAVR):  Rapid  Reversal 
of  Hypothermia  in  Critically  III  Patients 

Use  of  Permissive  Hypercarbia  to  Reduce  Minute  Ventilation  in 
Patients  with  PostTfaumatic  ARDS  Complicated  by 
Severe  Barotrauma 

Cardiopulmonary  Changes  During  Prosthetic  Hip  Surgery  with 
Acrylic  Bone  Cement  Evaluated  by  Means  of  Tfansoesophageal 
Echocardiography  (TEE) 


ORGAN  PROCUREMENT  IN  A  FRENCH  TRAUMA  CENTER 
MENGUY  E.  MD,  MASSARI  PH.  MD,  ALIBERT  F.  MD.  OKSENHENDLER  G.  MD, 
LEROY  J.  MD.  Intensive  care  unit.  CHU  de  Rouen.  1,  rue  de  Germont  76031  Rouen 
C6dex.  France 

In  the  last  few  years,  with  the  continued  improvement  in  immunosuppressive 
techniques,  organ  transplantation  has  become  a  therapeutic  modality  for  patients  with 
terminal  heart,  liver  or  kidneys  failure.  Tlie  lack  of  an  adequate  supply  of  cadaver  organs  and 
tissues  for  transplantation  to  those  in  need  poses  a  major  problem.  Study  of  epidemiologic 
data  may  improve  results  of  the  difficult  challenge  of  transplant  organization. 

Patients  and  methods 

A  12-month,  retrospective  review  of  brain  death  patients,  admitted  in  university 
hospital  trauma  center  of  Rouen,  was  undertaken  to  estimate  donor  organ  availability,  causes 
of  brain  death  and  determine  reasons  of  procurement  failure.  Brain  death  was  defined  by 
coma,  unresponsiveness  to  stimuli,  apnea  and  flatline  electroencephalogram. 

This  review  was  carried  out  in  an  university  hospital  trauma  center  located  in  an  area 
with  about  1  000  000  inhabitants.  31  potential  organs  donors  (21  males  and  10  females, 
mean  age=  26,5  years)  were  identified.  Most  frequent  cause  of  brain  death  were  major  head 
injuries  after  traffic  accident  (13  cases)  or  after  gun  wound  (9  cases).  Other  causes  of  brain 
death  were  medical  brain  damage  (aneurysm,  ischemic  brain  failure).  Reasons  of 
procurement  failure  in  1 1  patients  included  failure  of  initial  resuscitation  (45%),  ineligibility 
for  pathologic  history  (18%),  and  denial  of  consent  (36%).  Of  20  eligible  donors,  19  (95%) 
were  able  to  donate  several  vascular  organs  (heart,  liver,  kidney).  In  only  one  instance  was 
an  eligible  donor  not  appropriately  identified  as  such  and  only  Iddneys  were  harvested.  Of 
the  74  organs  harvested,  72  were  transplanted  in  France  (69)  or  in  European  countries  (3), 

Major  head  injuries  are  the  principal  causes  of  brain  death  in  our  center,  making 
trauma  the  principal  source  of  organ  procurement  [i).  Based  on  data  of  this  study,  organ 
recovery  rate  is  estimated  at  20  patients/million  population/year  will  survive  initially  and  meet 
all  eligibility  requirements  for  organ  donation.  Failure  of  physiologic  support  to  prevent 
early  death  (45%),  and  denial  of  consent  (36%)  were  found  to  be  the  two  major,  potentially 
remediable  causes  of  procurement  failure  in  this  study.  Physiologic  maintenance  of  potential 
donors  is  a  major  challenge  and  need  a  trained  anesthesia  team  to  manage  succesfully  a 
subject  with  important  physilogical  derangements  with  aim  to  maintain  optimal  organ 
perfusion  [2].  French  law  is  based  on  the  policy  of  "presumed  consent"  but  denial  of 
consent  was  found  to  be  the  second  cause  of  organ  procurement  failure.  So  health  care 
professionals  must  improve  public  education.  Multiple  organ  harvesting  is  purposed  in  all 
cases,  and  improvement  of  this  procedure,  when  possible,  could  be  an  answer  to  the 
question  of  organ  shortage.  Organ  harvesting  fi-om  brain  death  patients  is  a  major  challenge 
and  needs,  in  trauma  centers,  the  existence  of  a  medical  cordinator  with  trained  medical  and 
paramedical  team  and  adequate  laboratory  back-up  and  facilities. 

References 
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IFIBRINOLYTIC  AGENTS:  A  NEW  APPROACH  TO  IHE  TREATMENT  OF  THE  ADULT  RESPIRATORY 

DISTRESS  SYNDROME 

Robert  M.  Hardaway,  MD 
Texas  Tech  University  School  of  Medicine 
El  Paso,  Texas  79905 

It  has  been  shown  that  dissoninated  intravascular  coagulation  can  produce 
acute  renal  failure,  liver  failure,  and  pulmonary  failure.  DIG  can  be  initi¬ 
ated  by  trauma  or  sepsis  or  both.  If  intravascular  coagulation  is  a  cause  of 
organ  failure,  it  was  reasoned  that  giving  a  substance  that  would  cause  clot 
dissolution  would  help.  This  was  shown  in  dogs  using  thrombolysin  in  1960-67. 
A  clinical  study  was  initiated  to  test  the  effect  of  plasminogen  activators  on 
clinical  multiple  organ  failure,  particularly  acute  pulmonary  failure,  after 
trauma  or  sepsis  or  both. 

Methods  and  Materials:  19  patients  suffering  from  ARDS  secondary  to  trauma 
or  sepsis  or  both.  To  enter  the  study  the  patients  had  to  be  refractory  to 
the  usual  treatment  with  oxygen,  given  by  volume  cycled  respirator  and  assis¬ 
ted  by  PEEP  as  indicated  by  a  decreasing  Pao2  of  60  Torr  or  less  under  full 
treatment.  Patients  then  were  given  a  plasminogen  activator  IV  over  a  24  hour 
[period. 

Results;  All  patients  responded  to  fibrinolytic  therapy  with  immediate, 
[dramatic  and  sustained  increases  in  Pao2-  In  no  cases  were  there  abnormali¬ 
ties  in  clotting  mechanism  and  no  patient  bled. 

Discussion:  DIC  may  cause  the  temporary  or  permanent  occlusion  of  vital 
[visceral  capillaries.  All  organs  may  be  involved  but  most  conmon  are  the 
lungs (where  circulating  micro  clots  are  filtered  out),  liver,  kidneys,  and 
|gut.  If  multiple  organ  failure  is  due  to  DIC,  then  fibrinolytic  therapy 
should  help  all  the  organs.  There  is  evidence  that  liver  and  kidney  dknage 
[may  be  prevented  if  fibrinolytic  therapy  is  given  before  significant  necrosis 
has  been  produced.  However,  the  lungs  are  not  subject  to  rapid  necrosis  due 
to  capillary  occlusion  as  much  as  the  parenchymal  organs.  Therefore,  restor- 
[ation  of  capillary  flew  in  the  lungs  by  means  of  fibrinolytic  therapy  is  more 
likely  to  restore  lung  function  than  in  the  1  ver  or  kidneys  which  may  have 
[significant  focal  necrosis  by  that  time. 

Summary  and  Conclusion;  1.  Multiple  organ  failure  may  be  due  to  DIC. 

2.  DIC  may  cause  capillary  occlusion  in  any  and  all  organs  but  particularly 
the  lungs,  liver,  kidneys  and  gut.  Administration  of  fibrinolytic  therapy 
[will  often  restore  significant  blood  flow  and  function  to  the  lung  capillaries. 
[Lung  tissue  resists  necrosis  during  temporary  loss  of  perfusion  better  than 
liver  or  kidney  tissue. 

PAJttKT  I  I.  nuUMA 


HOURS 


Ifvnr^AOPERATI  VE  TRANSESOPHAGEAL  ECHOCARDIOGRAPHY  TO  RULE  OUT  TRAUMATIC  AORTIC 
RUPTURE  AND  MYOCARDIAL  COMTUSION:  A  CASE  REPORT  AND  REVIEW 
J.B.  Shah.  J.S.  Plotkin,  W.  Paulsen, 1  Departments  of  Anerthesiology  and  1 1nternal  Medicine, 
Medical  College  of  Virginia,  Richmond.  Virginia 

Blunt  thoracic  trauma  may  lead  to  significant  morbidity  and  mortality,  and  is  often 
associated  with  other  major  systemic  injuries.  Aortic  rupture  and  myocardial  contusion  are 
two  of  the  more  serious  injuries  which  may  result,  and  require  rapid  diagnosis  and 
treatment.  Fifty  to  eighty  percent  of  patients  with  traumatic  aortic  rupture  die  before 
reaching  the  hospital;  and  of  the  remaining  20%,  72%  progress  to  free  rupture  within 
eight  days.  Myocardial  contusion  has  been  shown  to  occur  in  16%  of  blunt  trauma  victims 
in  autopsy  studies,  but  the  true  incidence  is  purely  speculative  as  there  is  no  gold  standard 
for  diagnosis.  Multiple  studies  have  proven  the  success  of  transesophageal  echocardiography 
(TEE)  in  diagnosing  aortic  dissections  and  myocardial  wall  motion  abnormalities,  but  few 
have  addressed  its  use  in  traumatic  aortic  rupture  and  myocardial  contusion. 

We  present  the  case  of  a  55-year  old  male  victim  of  a  high  speed  motor  vehicle  accident 
with  injuries  including  a  fractured  sternum,  ruptured  sigmoid  colon  and  femur  fracture. 
Further,  chest  x-ray  revealed  a  wide  mediastinum.  TEE  was  performed  intraoperatively 
and  revealed  a  completely  normal  descending  thoracic  aorta  and  normal  myocardial  wall 
motion.  Post-operatively,  no  EKG  changes  or  enzyme  elevations  were  noted.  The  patient 
progressed  well  and  was  discharged  home  without  further  incident. 

TEE  can  be  rapidly  performed  in  the  emergency  room,  intensive  care  unit  and  operating 
room.  Further,  more  and  more  anesthesiologists  are  becoming  trained  in  its  use  and 
interpretation.  A  small  number  of  case  reports  as  well  as  a  larger  study  of  11  patients  have 
been  published  documenting  TEE  identification  of  aortic  rupture.  A  second  study  showed  TEE 
missed  intimal  tears,  but  correctly  identified  patients  with  myocardial  contusions.  In 
addition,  these  studies  and  others  have  documented  good  surgical  outcomes  in  patients  with 
myocardial  contusion  operated  on  for  other  traumatic  injuries. 

In  conclusion,  our  case,  along  with  the  few  others  in  the  literature,  support  the  use  of  TEE 
for  diagnosis  of  traumatic  aortic  rupture  and  myocardial  contusion.  As  TEE  can  be  done  more 
expeditiously  and  with  less  risk  than  currently  employed  diagnostic  modalities,  the  need  for 
a  large,  prospective  study  to  evaluate  the  true  diagnostic  potential  of  TEE  appears  clear.  It 
is  clear,  however,  surgery  can  be  safely  and  effectively  performed  in  patients  with 
myocardial  contusion  provided  necessary  monitoring  and  inotropic  support  are  used. 


LACTIC  ACIDOSIS  DURING  ANESTHESIA  FOR  GRAFTING 
PROCEDURE  IN  EXTENSIVELY  BURNED  PATIENTS. 


G.  Hion.  Y.  Le  Gulluche,  J.F.  Tiisit,  F.  Durand,  H.  Carsin. 

Bum  Center,  HIA  Perqf,  101,  avenue  Henri  Barbusse,  92141  Claiart,  France. 

Despite  adequate  respiratory  and  henodynanic  lanageient,  severely  burned  patients  often  develop  letabolic 
acidosis  during  grafting  procedure  (GP).  The  ai«  of  this  study  was  to  understand  the  underlying  aechanists 
of  this  acidosis.  Because  povidone-iodine  (PI)  lay  have  contributed  to  this  problen  [2],  a  prospective, 
rando«ized  study  was  designed. 

Materials  and  Methods:  After  approval  by  the  Ethic  Coniittee  of  the  h'ispital  and  inforied  consent,  16 
extensively  burned  patients  scheduled  for  GP  were  included  prospectively  in  the  present  study.  2  groups  of  8 
oatients  were  randoily  assigned  either  to  povidone-iodine  (bkadine-scrub^)  or  to  chlorhexidine,  a  non 
iodophor  agent  (Hibiscrub*^),  as  a  topical  antibacterial  agent.  Anesthesia  was  induced  with  propofol  and 
laintained  with  isoflurane  and  fentanyl. 

Arterial  blood  gazes  and  teiperatare  (T)  were  leasured:  before,  20,  60,  120  nn  after  induction  and  1,  3  and 
5  hours  post-operatively.  Arterial  pressure  and  pulse  rate,  aiount  and  nature  of  fluid  replaceient,  duration 
jf  surgery,  heioglobin  and  Heiatocrit,  renal  and  liver  function  were  also  recorded  before,  during,  and  after 
surgery. 

statistical  lethods;  A  Randoi  nuibers  table  gave  blocks  of  6  patients.  All  results  are  given  as  lean  +  sd. 
loiparisons  were  lade  using  a  Student  t  test  for  paired  data.  Quantitative  data  were  analysed  using  a  linear 
regression.  A  p  value  <  0.05  was  considered  significant. 

Results;  Mean  age  was  32.4  i  19  years  and  lean  burned  surface  area  (BSA)  was  60  i  151.  All  patients  but  3 
tevelopped  a  sipificant  acidosis:  pH  fell  froi  7.43  i  0.05  to  7.33  i  C.06  (p<0.001).  The  base-excess  fell 
:roi  0.86  +  2.99  to  -3,91  i  3.64  nol.r^  (p<0.001). 

There  was  a  sipificant  rise  in  blood  lactate  content:  1,50  +  0.45  to  3,33  i  1.53  uol.l'^  (p<0.01),  but 
Jie  lactate/pyruvate  ratio  (L/P)  did  not  raise. 

There  was  no  sipificant  difference  of  pH  between  the  2  poups.  Neither  hypoxia  or  cetoneiia,  nor  renal  or 
Liver  dysfunction  occured,  and  only  2  factors  were  found  to  be  correlated  with  pH: 

(1)  teiperature:  pH  =  0.046  T  +  5.69  r  =  0.90  (p<0.001) 

(2)  nuiber  of  red  blood  cell  units  tranfused  (RBCO):  ipH  =  -0.0178  RBCD  +  0.0082  r  =  0.67  (p<0.01) 

Discussion:  PI  has  been  iiplicated  in  severe  letabolic  acidosis  in  bums  whith  BSA  peater  than  20  I  [2]. 
Lcidosis  seeis  to  arise  only  with  hypertonic  foriulas  (ointients).  Thus,  even  in  extensive  bums,  PI  seeis  to 
«  adequate  as  a  topical  agent,  provided  the  osiolarity  of  the  solution  reiains  low. 

In  extensively  bums,  despite  (1)  the  use  of  a  warning  lattress,  (2)  an  aibiant  teiperature  of  30*C  and  (3) 
(aried  pzes  and  perfusions,  a  fall  in  body  teiperature  (froi  38.6  +  0.5  to  35.7  i  l.l’c,  p<0.00l),  is 
mavoidable  because  of  the  iiportant  skin  defect.  Hypotberiia  is  known  to  produce  lartic  acidosis  unrelated 
;o  cellular  hypoxia  as  attest^  by  conservation  of  L/P  ratio  (1). 

The  correlation  with  RBCD  seeis  to  be  due  to  the  presence  of  undesirable  acid  coipounds  because  no  one 
nrrelation  was  found  between  RBCD  and  T  fall,  nor  with  aneiia  or  cardiovascular  collapse. 

Conclusion:  During  GP,  transient  hypocapnia  lay  be  desirable  to  correct  acidosis,  since  pH  spontaneously 
ises  back  with  the  reversal  of  hypothemia  [3]. 

References; 
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151:517-523. 
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EIGHT  MONTHS  EXPERIENCE  OF  ACUTE  LUNG  INJURY  IN  A 
MULTIDISCIPLINARY  ICU 


J  Lipman.  C  Lee,  W  Wilson,  J  Scribante,  P  Kraus,  J  Barr 

Baragwanath  ICU,  Department  of  Anaesthesia,  University  of  tlie  Witwatersrand 

INTRODUCTION:  Murray  et  al  (1)  has  recently  cx[xindcd  and  clarified  the  definition  of 
acute  lung  injury  (ALI)  and  ARDS.  We  used  this  definition  to  evaluate  ALI  in  our  ICU. 

AIM:  A  descriptive,  prospective  study  of  all  adult  patients  with  ALI  admitted  to  a 
multidisciplinary  ICU. 

METHOD:  All  adult  patients  for  a  8  month  period,  excluding  those  with  primary  heart 
disease,  fluid  overload  and  chronic  interstitial  lung  disease,  were  entered  into  the  study  and 
categorised  on  admission  according  to  initial  diagnosis.  Other  demographic  data  was 
recorded.  All  patients  were  assessed  daily  for  ALI,  sepsis  .syndrome  (2),  shock,  organ 
failure  and  DIC.  The  end  point  of  the  study  was  ICU  discharge  or  death. 

RESULTS:  During  the  study  period  295  adults  were  admitted  to  the  unit.  Of  the  143 
patients  (62  ?  and  81  mean  age  35;  mean  Apache  II  19)  fulfilling  the  criteria,  83  (47  on 
admission)  developed  ARDS  (ALI  ^  2.5)  with  a  mortality  of  45%.  Patients  with  ARDS  had 
a  higher  mortality  than  that  predicted  by  Apache  II  (45%  vs  39%)  whereas  those  with  mild 
to  moderated  ALI  had  a  mortality  that  correlated  better  with  predicted  (38%  vs  38%).  Of 
the  36  patients  who  developed  ARDS  in  the  unit,  21  (58%)  died.  Other  organ  failure 
associated  with  ARDS  increased  mortality  dramatically  (0-22%,  1-53%,  2-69%  and  ^  3- 
100%).  Only  2  patients  with  ALI  had  an  initial  diagnosis  of  aspiration  pneumonia  and  no 
patient  was  diagnosed  as  having  drug  induced  ALI.  (Other  admi.ssion  diagnoses  will  be 
presented).  Of  the  103  (72%)  patients  who  had  the  sepsis  syndrome,  59  had  ARDS  with 
a  mortality  of  58%  and  34  had  septic  shock  with  a  mortality  of  66%.  Of  the  24  (17%) 
patients  who  had  DIC,  12  developed  ARDS  of  which  10  (83%)  died. 

CONCLUSIONS:  In  our  young,  severely  ill  patients,  ALI  has  a  high  morbidity  and  mortality 
which  significantly  rises  with  other  associated  organ  failure.  Our  high  mortality  of  45%  in 
ARDS  correlates  with  other  studies.  As  a  cause  of  ALI  we  report  a  much  lower  incidence 
of  aspiration  and  a  higher  incidence  of  sepsis  syndrome. 

1.  Murray  JF  et  al:  An  expanded  definition  of  the  adult  respiratory  distress 
syndrome.  Am  Rev  Resp  Dis  1988;138:720-723 

2.  Bone  RC  et  al:  A  controlled  clinical  trial  of  high-dose  mcthylprednisolonc 
and  septic  shock.  N  Engl  J  Med  1987;317:653 

3.  Knaus  WA  et  al:  Multiple  systems  organ  failure:  Epidemiology  and  prognosis. 

Crit  Care  Clinics  1989;5:221-232 


BLUNT  INJURY  OF  THE  INTERNAL  CAROTID  ARTERY  IN  TRAUMA 
PATIENTS 

L.  Delaunay.  P.  Catoire,  P.  Guenini,  F.  Bonnet 

R^animation  Chirurgicale  -  Hopital  Henri  Mondor  -  94010  Creteil  -  France 


Blunt  trauma  of  the  carotid  artery  leading  to  dissection  of  the  vessel  wall 
are  considered  to  be  very  rare  (1).  The  diagnosis  is  commonly  performed, 
after  a  symptom  free  delay,  on  the  appearance  of  neurological  symptoms 
related  to  thrombosis  of  the  artery  or  to  emboli.  Such  a  diagnosis  is 
especially  difficult  in  multiple  trauma  patients.  We  report  four  cases  of 
carotid  trauma  associated  with  head  facial  or  cervical  fractures  in  such 
patients.  The  4  patients  were  victims  of  auto  crash.  All  were  initially  in 
coma  and  suffered  of  either  petrous  (2  cases)  transverses  processes  of  C2 
(1  case)  or  mandibular  (3  cases)  fractures.  In  the  first  three  cases, 
hemiplegia  or  worsening  of  the  neurological  status  occurred  within  a 
delay  of  24  to  48  hours.  A  CT  scan  documented  multiple  infarcts  in  2  cases 
and  a  massive  hemispheric  infarction  in  one  case.  The  diagnosis  was 
confirmed  by  angiography  which  showed  a  dissection  of  both  internal 
carotid  arteries  (ICA)  in  two  cases  located  at  the  base  of  the  skull  and  of 
the  intracranial  ICA  in  one  case.  A  false  aneurysm  of  the  ICA  developed 
in  2  cases.  One  patient  died  the  two  otiiers  recovered  with  important 
neurological  aftermaths  under  anticoagulant.  Doppler  examination  was 
performed  in  the  4th  patients  because  of  a  bilateral  petrous  fracture.  The 
diagnosis,  suspected  by  Doppler  (increased  velocity  in  the  ICA)  was 
confirmed  by  angiography  who  documented  bilateral  dissection  of  the 
intracranial  ICA  with  a  false  aneurysm.  Heparin  was  administered  to 
this  patient  who  never  documented  emboli  or  thrombus  after 
angiographic  control  and  recovered  without  aftermath. 

These  4  cases  point  out  the  difficulty  of  early  diagnosis  and  the  need  of 
preventive  treatment  in  multiple  trauma  patients  and  suggest  that 
Doppler  examination  might  be  performed  in  patients  with  ^etrous 
mandibular  or  cervical  fractures. 
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ARDS  FOLLOWING  MULTTPLE  TRAUMA  -  DOES  KINETIC  POSITIONING  REPRESENT 
A  CRUCIAL  SUPPORTIVE  TREATMENT  STRATEGY? 

Pape.H.-C.  Regel.G.  Borgmann.W.  Sturm, J. A.  Tscherne.H. 

Department  of  Traumatology,  Hannover  Med.  School,  Hannover  Germany 

PURPOSE:  The  posttraumatic  adult  respiratory  distress  syndrome  (ARDS)  is 
still  associated  with  a  high  mortality.  Despite  various  efforts  a  therapeutical 
breakthrough  to  diminish  interstitial  edema  has  not  been  achieved.  In  several 
cases  of  severe  ARDS  we  have  seen  improvements  of  lung  function  by  means 
of  continuous  body  positioning.  We  therefore  compared  the  effect  of  kinetic 
positioning  (KIN)  on  lung  function  and  hemodynamics  in  ARDS  patients  to ; 
conventional  (CON)  supine  positioning.  i 

METHODS:  ARDS  patients  with  multiple  trauma  treated  by  supportive  conti-j 
nuous  body  positioning  (ROTOREST*.  KIN)  and  without  continuous  positioning 
(CON)  were  investigated  daily.  Pulmonary  and  systemic  hemodynamics  were ' 
determined  on  the  basis  of  pulmonary  artery  catheter  measurements.  The 
oxygenation  ratio  (Pa02/Fi02)  and  the  pulmonary  shunt  (Qs/Qt.%)  were  calcu¬ 
lated.  Extravascular  lung  water  (EVLW.ml/kgbw)  was  determined  by  double 
indicator  thermodilution  technique  for  determination  of  pulmonary  edema.  Stat:  | 
paired/unpaired  T-test,  p<0.05.  I 

RESULTS:  22  patients  were  Included.  The  mean  age  was  comparable 
(35113.5  years  (KIN)  (n=ll);  38.8116.6  years  (CON)  (n=ll)).  Total  injury 
severity  by  injury  severity  score  (ISS)  was  29.616  points  (KIN)  and  31.615 
points  (CON).  Deaths:  KIN  n=6:  CON  n=9.  Deaths  from  ARDS:  KIN  n=2  CON 
n=7.  The  oxygenation  ratio  (PaO^/FiOz)  Increased  significantly  from  140145 
(day  0)  to  237140  (p<0.05)  (day  5)  (KIN),  in  CON  patients  no  improvement 
(143148  (day  0),  133144  (day  5))  was  seen  (p<0.05  between  groups).  Pul¬ 
monary  shunt  decreased  significantly  from  26.614%  (day  0)  to  -12.512%  (day  5) ; 
(p<0.002)  in  KIN  patients  and  was  36.616%  at  day  0  and  31.412%  at  day  5  in  : 
CON  patients  (p<0.05  between  groups).  EVLW  was  11.112  ml/kgbw  at  day  0  and 
9.411  ml/kgbw  at  day  5  (KIN)  -  EVLW  was  12.912 -ml/kgbw  at  day  0  and. 
17.413  ml/kgbw  at  day  5  (CON)  (not  significant).  There  were  no  significant^ 
changes  of  systemic  hemodynamics  between  the  groups  or  compared  to  day  0.  { 

CONCLUSIONS:  1. -In  ARDS-patients  submitted  to  body  positioning' 
oxygenation  improves  significantly  and  is  significantly  better  compared  to 
those  with  conventional  supine  positioning.  2.  The  improvement  of  lung 
function  might  be  due  to  less  formation  of  interstitial  pulmonary  edema  ^ 
(EVLW)  and  less  ventilation/perfusion  mismatch  ({)s/Qt).  3.  Continuous  body 
positioning  does  not  alter  systemic  hemodynamics.  4.  Continuous  body 
positioning  Is  a  promising  supportive  treatment  regimen  in  posttraumatic , 
ARDS. 


INTERPLEURAL  REGIONAL  ANALGESIA  IN  THE  PAIN  MANAGEMENT  OF 
CHEST  TRAUMA 

Hiroshi  IWAf-IA,  Kanevaki  KAWAMAE,  J-Choichiro  TASE ,  ^Akira  OKUAKI 
Department  of  Anesthesiology,  General  Aizu  Central  Hospital, 

1-1  Tsuruga-machi ,  Aizuwakamatsu ,  965,  Japan  and  iDepartment  of 
Anesthesiology,  Fukushima  Medical  College,  Fiikushima,  960-12, 
Japan . 

The  effects  of  interpleural  regional  analgesia { IPA)  in  chest 
trauma  patients  were  studied.  And  further  studies  were  carried 
out  to  determine  whether  the  patient's  positioning  and  the  in¬ 
jected  portion  of  anesthetics  influence  the  effects  of  IPA. 

Twelve  chest  trauma  patients  with  severe  pain  were  studied.  All 
of  them  had  multiple  rib  fracture,  hemopneumothorax  or  pulmonary 
contusion,  and  needed  the  continuous  chest  drainage.  16G  epidural 
block  catheter  was  inserted  20cm  into  the  apex  of  the  pleural 
space  in  all  patients.  Furthermore,  another  epidural  catheter  was 
placed  into  the  base  of  the  pleural  space  in  five  patients.  After 
injecting  10ml  of  1%  lidocaine,  the  analgesic  effect,  the  analge¬ 
sic  range  by  injected  portion (apex  or  base),  and  the  change  of 
vital  signs,  Pa02/FI02  and  PaC02  were  evaluated.  On  the  otherhand, 
99mTc04-  370MBq (lOmCi) /10ml  of  saline  was  injected  and  observed 
it's  distribution  in  the  pleural  space. 

The  average  of  the  pain  scale  before  the  IPA  was  2.9  and  1.0 
point  after  the  15min.  And  the  return  to  pre-IPA  condition  took 
about  ISOmin.  The  mean  blood  pressure  did  not  indicate  significa¬ 
nt  changes,  although  pulse  rate  and  respiratory  rate  decreased 
slightly  15min  after  the  IPA.  PaC02  did  not  change  significantly, 
although  Pa02/FI02  increased. 

Apex  catheter:  In  the  supine  position,  the  range  of  hypesthesia 
was  between  Th2.5  to  ThlO.3,  but  in  the  sitting  position,  between 
Th5.5  to  ThlO.2.  In  the  supine  position,  radioisotope (RI )  was  all 
accumulated  in  the  pleural  space,  but  in  the  SPECT (single  photon 
emission  computed  tomography)  view,  RI  was  focused  at  the  inter¬ 
pleural  dorsal  side.  In  the  prone  position,  RI  was  focused  at  the 
interpleural  abdominal  side. 

Base  catheter:  In  the  supine  position,  the  range  was  between  Th 
5.8  to  Thll.O,  and  RI  did  not  accumulate  into  the  upper  portion 
of  the  interpleural  space. 

The  present  study  indicated  that  the  IPA  to  chest  trauma  have 
the  effects  for  pain  relief  and  the  significant  improvement  of 
arterial  blood  gas  without  circulatory  changes.  It  was  reported 
that  effective  pain  relief  was  not  experienced  after  thoracotomy. 
However,  when  the  catheter  was  placed  at  the  apex  of  the  pleural 
space,  it  seemed  to  be  effective  to  the  chest  site.  The  results 
of  the  RI  distribution  revealed  that  the  anesthetics  would  be  in¬ 
fluenced  by  gravity.  Therefore,  the  catheter  should  be  inserted 
into  the  apex  of  the  pleural  space  and  anethetics  should  be  admi¬ 
nistrated  in  the  supine  position. 

In  conclusion,  IPA  seems  to  be  simple,  effective  and  useful  for 
chest  trauma  patients  in  the  condition  which  the  epidural  block 
was  difficult  to  induce. 


AIRWAY  MANAGEMENT  WITH  PENETRATING  NECK  TRAUMA;  A 

RETROSPECTIVE^  STUDY 

V.  E.  Shearer,  R.  Risser,  S.  Sills,  J.  Klein,  and  A.  H.  Giesecke. 
Department  of  Anesthesiology,  University  of  Texas  Southwestern  Medical 
Center  at  Dallas,  5323  Harry  Hines  Blvd.,  Dallas,  Texas  75235-9068 

We  could  find  no  large  studies  of  airway  management  with  penetrating 
neck  trauma,  only  anecdotal  reports.  Controversy  exists  among  experts  as 
to  the  safest  method  of  intubating  these  patients.  In  general,  our 
preference  in  management  of  these  airways  has  been  by  rapid  sequence 
induction  and  intubation  by  direct  laryngoscopy.  We  now  present  our 
retrospective  results  and  outcome  in  managing  these  airways. 

Through  the  Trauma  Department  Quality  Assurance  records  we  identified 
those  patients  with  penetrating  neck  trauma  who  were  to  be  taken  to 
surgery  over  the  past  two  years.  The  hospital  records  of  these  patients 
were  reviewed. 

The  following  variables  were  analyzed  and  compared:  1.  Intubation 

technique:  direct  laryngoscopy,  blind  nasal,  fiberoptic,  and  surgical 

intubation.  2.  Type  of  injury:  Gunshot,  stab  wounds,  and  other.  3. 
Zone  of  the  injury. 

We  studied  107  patients  with  penetrating  neck  wounds;  36  gunshot 
wounds,  63  knife  wounds,  and  eight  wounds  classified  as  other.  Type  of 
injury  or  zone  of  injury  did  not  correlate  with  the  difficulty  of  airway 
management.  Two  patients  died;  one  of  his  wounds  and  the  other  due  to 
loss  of  his  airway  caused  by  a  failed  attempt  at  blind  nasal  intubation. 
Six  subjects  (6%)  received  a  surgical  airway  as  the  primary  choice,  and  two 
(2%)  as  an  emergency  airway.  These  patients  tended  to  be  hemodynamically 
unstable  p  0.01.  The  success  rate  with  the  various  intubation  techniques 
is  presented  in  the  Table. 

BLIND  DIRECT  FIBEROPTIC  OVERALL 
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We  found 

that 

the 

success 

rate  of 

rapid 

sequence 

induction  and  direct 

laryngoscopy 

was 

98%. 

Although  the 

fiberoptic  success  rate 

was  100%  the 

number  of  subjects  in  this  group  was  insufficient  to  make  any  comparison 
or  recommendations.  We  strongly  recommend  against  the  use  of  an  indirect 
blind  technique  for  intubation.  We  believe  that  the  intubation  techniques 
of  choice  for  these  patients  are  either  direct  laryngoscopy  or  a  surgical 
airway  depending  on  the  patient's  presentation. 


THE  BECK  AIRWAY  AIRFLOW  MONITOR  (BAAM^)  DISTINGUISHES  TRACHEAL 
FROM  F^OPHAGEAL  INTUBATION 

J.  K.  Stene.  R.  J.  Cook,  The  Departments  of  Anesthesia  and  Emergency  Medicine,  Penn 
State  University,  College  of  Medicine,  Hershey,  PA  USA 

Although  it  is  essential  to  correctly  place  an  endotracheal  tube  in  the  trachea,  not  the 
esophagus,  during  resuscitation  from  cardiac  arrest,  accurate  determination  of  intratracheal 
endotracheal  tube  placement  is  difficult  in  the  patient  with  ongoing  cardiac  arrest.  Many 
strategies  have  been  devised  to  differentiate  esophageal  from  tracheal  ventilation;  however,  the 
presence  of  a  characteristic  exhaled  C02  wave  form  has  become  the  "gold  standard"  to 
identify  correct  intratracheal  position  of  the  endotracheal  tube.  Cardiac  arrest  causes  a  marked 
dimunuation  or  actual  cessation  of  pulmonary  C02  excretion  and,  therefore,  renders  the 
exhaled  C02  waveform  useless  to  differentiate  tracheal  from  esophageal  endotracheal  tube 
placement.  We  have  tested  the  BAAM,  a  device  that  emits  a  whistle  from  air  expelled  through 
an  endotracheal  tube,  to  distinguish  tracheal  from  esophageal  endotracheal  tube  placement. 

Materials  and  Methods.  Thirty  patients  receiving  general  anesthesia  or  prolonged 
mechanical  ventilation  whose  endotracheal  tubes  were  previously  confirmed  to  be  correctly 
placed  in  the  trachea  were  evaluated  to  ascertain  the  number  of  times  the  BAAM  would  emit  a 
characteristic  whistle  when  the  upper  chest  and  subxyphoid  abdomen  were  gently  percussed 
after  they  were  briefly  disconnected  from  the  breathing  circuit  and  the  BAAM  was  placed  over 
the  endotracheal  tube  connector.  Another  group  of  anesthetized,  spontaneously  breathing 
patients  were  evaluated  to  ascertain  the  number  of  times  the  BAAM  would  emit  a  characteristic 
whistle  when  an  endotracheal  tube  was  placed  in  the  esophagus  while  the  chest  and  upper 
abdomen  were  gently  percussed  with  the  BAAM  placed  over  the  end  of  the  tube.  All  of  the 
^phageally  intubated  patients  were  breathing  spontaneously  through  their  native  airways 
when  tested  for  the  BAAM  function. 

Results.  All  of  the  endotracheally  intubated  patients  emitted  a  characteristic  whistle  with  a 
gentle  push  over  both  the  upper  chest  wall  and  the  subxyphoid  region  of  the  abdomen.  The 
spontaneously  breathing  anesthetized  patients,  who  had  an  endotracheal  tube  placed  only  in  the 
phagus,  failed  to  emit  a  whistle  either  with  a  chest  percussion  or  with  spontaneous 
respiration.  One  patient  with  a  large  gastric  air  bubble  emitted  a  whistle  with  a  subxyphoid 
percussion. 

In  Summary,  correct  intratracheal  placement  of  an  endotracheal  tube  is  identified  by  a 
whistle  emitted  from  the  BAAM  with  exhaled  gas  flow  generated  by  chest  percussion. 
Conversely,  no  whistle  is  generated  by  direct  percussion  if  the  endotracheal  tube  is 

phageally  placed.  The  BAAM  can  be  used  as  an  adjunct  to  exhaled  C02  waveforms  to 
identify  correct  endotracheal  tube  placement  especially  in  trauma  patients  with  cardiac  arrest 
who  have  no  pulmonary  C02  excretion. 


TRANSTRACHEAL  fflGH  FREQUENCY  JET  VENTILATION  FOR  EMERGENCY 
AIRWAY  MANAGEMENT 

M.  Klain.  C.  Boucek,  W.  Tullock,  P.  Safar.  International  Resuscitation  Research  Center  and 
Dq)artment  of  Anesthesiology  and  Critical  Care  Medicine,  University  of  Pittsburgh,  Pittsburgh, 
PA  USA 

High  Frequency  Jet  Ventilation  (HFJV)  can  be  successfully  applied  with  a  14g  needle  by 
cricothyroid  membrane  puncture.  It  has  the  advantage  that  it  does  not  require  general  anesthesia 
nor  muscle  relaxation  for  intubation  and  at  frequencies  above  100  per  minute  is  capable  of 
preventing  aspiration.  It  offers  a  fast  alternative  to  difficult  intubation  in  an  emergency  situation. 

In  the  last  several  years,  the  method  has  been  successfully  used  at  Montefiore  University 
Hospital  for  emergency  airway  management  in  69  patients.  In  all  of  these  patients,  cricothyroid 
membrane  puncture  was  performed  under  local  anesthesia  with  a  14  gauge  Angiocath  (R) 
catheter  in  the  emergency  room,  operating  room  or  intensive  care  unit,  and  the  catheter 
immediately  cormected  to  a  high  frequency  jet  ventilator  for  respiratory  support. 

There  were  18  patients  with  orofacial  trauma  or  with  abscesses  and  infections  compromising 
the  airway,  9  ENT  patients  with  upper  airway  pathology  and  12  patients  with  acute  respiratory 
distress.  In  the  other  30  patients,  unexpected  failed  intubation  or  anatomically  abnormal  upper 
airway  was  the  indication  for  transtracheal  ventilation.  The  method  not  only  prevented 
aspiration  of  blood,  secretions  and/or  pus,  but  was  even  able  to  dislodge  upwards  a  foreign  body 
impacted  between  the  vocal  cords.  All  patients  had  then  successful  definite  surgical  treatment 
or  permanent  airway  established  by  tracheostomy  or  fiberoptic  intubation  while  they  were 
ventilated  by  HFJV. 

The  method  has  an  additional  advantage,  namely,  it  permits  intrapulmonary  application  of 
drugs  without  interruption  of  ventilation.  This  was  demonstrated  in  a  study  performed  in  dogs 
to  evaluate  whether  resuscitative  drugs  could  be  administered  via  a  transtracheal  catheter  by  high 
frequency  jet  ventilation  (HFJV)  to  achieve  intrapulmonary  dispersion  and  hopefully  rapid 
absorption  into  the  bloodstream.  A  total  of  16  experiments  were  performed  on  anesthetized 
dogs.  In  8  dogs  with  intact  circulation  and  in  3  dogs  with  asphyctic  cardiovascular  collapse, 
hemodynamic  responses  were  studied  after  administration  of  epinephrine  and/or  atropine  during 
HFJV.  In  additional  5  dogs,  radioisotope  studies  were  performed  to  evaluate  the  distribution 
of  a  tracer  administered  into  the  jet. 

Intravenous  administration  of  0.05  mg/kg  of  epinephrine  or  atropine  produced  a  hemodynamic 
response  after  10  sec.  as  opposed  to  20  sec.  after  intrapulmonary  administration.  TTie  dose 
administered  by  intrapulmonary  route  had  to  be  twice  or  three  times  as  large  as  the  FV  dose  to 
get  an  adequate  response,  but  the  duration  of  the  hemodynamic  response  was  prolonged  up  to 
20  min.  after  intrapulmonary  administration.  Radioactive  tracer  administered  via  cricothyroid 
catheter  during  jet  ventilation  was  distributed  fast  and  uniformly.  The  circulatory  uptake  was 
rapid.  In  12  sec.  after  administration,  the  distribution  in  the  lung  fields  and  in  the  cardiac  blood 
pool  was  visualized  indicating  that  the  drug  was  already  in  the  blood  stream.  When,  on  the 
other  hand,  the  isotope  was  administered  through  an  endotracheal  tube,  the  distribution  was 
significantly  slower  and  most  of  the  isotope  remained  in  the  area  of  the  endotracheal  tube. 

In  conclusion,  HFJV  was  successfully  used  on  a  series  of  patients  to  secure  the  airway  and 
deliver  respiratory  support  in  upper  airway  emergencies.  Cricothyroid  membrane  puncture  with 
high  frequency  jet  ventilation  or  oxygen  administration  should  be  considered  an  important 
alternative  for  emergency  airway  management.  Results  of  experimental  study  performed  indicate 
that  HFJV  permits  intrapulmonary  application  of  drugs  without  interruption  of  ventilation. 


RESOURCE  UTILIZATION  FOR  PENETRATING  TRAUMA  TO  THE  TORSO 
IN  DALLAS  COUNTY,  TEXAS 

D.J.  Reinhart.  K.W.  Klein,  A.H.  Giesecke,  C.  Kelly,  K.  Boyle,  W.C.  Stegall,  B.  Courtney 
Department  of  Anesthesiology,  Univ  of  Texas,  Southwestern  Med  Ctr,  Parkland  Memorial 
Hospital,  Dallas,  Texas,  United  States. 

Purpose;  Physical  trauna  is  the  principal  cause  of  death  among' Americans  between  the 
ages  of  one  and  thirty-eight,  and  nonaccidental  trauna  is  the  fifth  leading  cause  of 
death  in  the  United  States.  Approximately  165,000  people  die  each  year,  and  more  than 
$87  billion  per  year  is  spent  as  a  result  of  traunatic  injuries  in  the  country.  Trauma 
patients  occupy  12X  of  the  hospital  beds  in  the  United  States.  The  increasing  number 
of  nonaccidental  traumatic  injuries  has  prompted  many  to  analyze  the  morbidity  and 
mortality  ,  as  well  as  the  economic  implications,  associated  with  the  use  of  firearms. 
Some  physicians  have  called  for  legislators  to  consider  bills  restricting  the 
availability  of  firearms,  while  others  believe  that  all  guns  should  be  banned.  Parkland 
Memorial  Hospital  is  one  of  the  largest  trauma  centers  in  the  country,  and  a  large 
proportion  of  injuries  seen  there  are  the  result  of  penetrating  injuries  inflicted  by 
firearms  and  knives.  The  purpose  of  this  study  is  to  compare  the  monetary  costs  and 
utilization  of  hospital  resources  of  gunshot  wounds  and  stab  wounds. 

Methods:  The  hospital  records  of  273  consecutive  patients  with  penetrating  trauma  to 
the  chest  or  abdomen  were  reviewed  to  determine  the  cost  and  utilization  of  hospital 
resources  in  a  major  trauna  center.  The  study  began  February  1,  1986  and  within  four 
months,  300  patients  with  penetrating  trauma  to  the  chest  or  abdomen  were  seen.  Data 
continued  to  be  collected  through  June  1989  to  establish  how  long  each  patient  required 
continuing  medical  follow-up  after  being  discharged. 

Results:  The  majority  of  patients  were  black  males  (S3X),  75X  were  unemployed,  and 
90X  had  no  insurance.  The  average  cost  of  hospitalization  per  patient  was  $6680.22  for 
gunshot  wounds  and  $2558.13  for  stab  wounds.  Victims  of  gunshot  wounds  required 
significantly  more  blood,  more  crystalloid  solution,  longer  hospitalization,  more 
consultations,  more  surgery,  and  longer  follow-t^  than  patients  who  were  stabbed. 
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The  majority  of  patients  were  young  black  males.  Thirteen  percent  of  the  patients  in 
this  study  were  assaulted  by  relatives  or  acquaintances.  Only  25X  of  the  victims  were 
employed,  which  probably  accounts  for  the  small  nurber  of  patients  with  commercial 
insurance  (6X).  In  instances  where  the  penetrating  trauna  occurred  in  conjunction  with 
another  crime,  guns  were  responsible  over  twice  as  often  as  knives. 

Conclusions:  The  results  indicate  that  penetrating  trauna  to  the  torso  consunes 
significant  community  resources,  with  gunshot  wounds  accounting  for  the  larger 
expenditure.  Public  sources  paid  more  than  $900,000  for  the  injuries  occurring  in  this 
4-month  study.  If  this  study  had  included  injuries  to  the  head  and/or  the  extremities, 
the  total  expense  would  have  been  greater.  Gutshot  victims  cost  Dallas  county  an  average 
of  $6,000  each,  which  is  greater  than  twice  the  amount  public  sources  pay  for  people  who 
are  stabbed. 


Avg.Amt.of  Avg. Trauna  Avg.No.  Follow-up 
Crystalloid  Score  Consults  T ime  Expi red 

2048CC  15  0.82  1.5wks  7(4X) 

2230CC  13  1.32  7.0wks  19(20X) 


COrvTTINUOl  IS  ARTERIOVENOl  iS  RB/VARMING  (CAVR):  RAPID  REVERSAL  OF  HYPOTHERMIA  IN 
CRITICALLY  ILL  PATIENTS 

L.M.  Gentilello.  R.A.  Cobean,  P.J.  Offner,  R.W.  Soderberg,  GJ.  Ju’-kovich.  Department  of 
Surgery,  Harbotview  Medical  Center,  University  of  Washington,  Seattle,  WA,  U.S.A. 

The  mortality  rate  of  critically  ill  patients  correlates  directly  with  both  the  degree  and 
duration  of  postoperative  hypothermia.  However,  such  patients  can  be  extremely  difficult  to 
treat  using  standard  rewarming  (SR)  techniques.  We  developed  a  rewarming  method 
(CAVR)  that  is  significantly  faster  than  SR.  The  tubing  circuit  of  a  counter-current  fluid 
warmer  designed  for  rapid  warming  of  IV  fluids  was  heparin  bonded,  and  percutaneously 
placed  femoral  arterial  and  venous  hemofiltration  catheters  were  connected  to  its  inflow  and 
outflow  side,  creating  a  circulatory  fistula  through  the  heating  mechanism.  We  report  the 
first  clinical  trial  using  this  technique. 

Over  a  ten  month  period  34  patients  were  treated  for  hypothermia  (T<350C)  after  major 
trauma  (n=23),  ruptured  aortic  aneurysm  (n=7),  bleeding  varices  (n=2).  near  drowning 
(n=1)  or  perforated  ulcer  (n=1).  Eighteen  patients  received  SR  only,  which  consisted  of 
combined  use  of  airway  rewarming,  heating  blankets,  warm  IV  fluids,  a  Mylar  head  wrap 
and  a  radiant  heat  shield.  CAVR  was  added  to  SR  in  the  remaining  16  patients.  Both  groups 
had  equivalent  APACHE  II,  Injury  Severity  and  Acute  Physiology  Scores,  and  prewarming 
blood  and  fluid  requirements  and  incidence  of  coagulopathy  were  similar. 
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Results:  Hypothermia  resolved  in  39  minutes  with  CAVR  vs.  3.23  hours  with  SR 
(p<0.0001).  This  was  associated  with  a  significant  reduction  in  blood  and  overall  fluid 
requirements,  number  of  organ  failures,  and  length  of  ICU  stay,  and  a  significant  increase 
in  survival  after  moderately  severe  injury. 

Conclusion:  CAVR  achieves  simple,  percutaneous  extra-corporeal  rewarming  without  the 
need  for  heparin  or  pump  assistance,  is  significantly  faster  than  SR,  and  results  in  rapid 
correction  of  the  pathophysiologic  changes  associated  with  hypothermia. 


USE  OF  PERMISSIVE  HYPERCARBIA  TO  REDUCE  MINUTE  VENTILATION  IN 
PATIENTS  WITH  POST-TRAUMATIC  ARDS  COMPLICATED  BY  SEVERE 
BAROTRAUMA 

W.S.  Brosche.  J.K.  Stene,  M.T.  Snider.  Department  of  Anesthesia,  Pennsylvania 
State  University  College  of  Medicine,  Hershey,  PA  USA 

The  ventilatory  management  of  patients  with  post-traumatic  ARDS  is  frequently 
complicated  by  pulmonary  barotrauma  that  limits  the  tidal  volume  and  airway  pressures 
that  the  patients  tolerate.  We  have  adopted  a  technique  of  metabolically  altering  the 
patients'  blood  bicarbonate  levels  to  allow  a  markedly  elevated  PaC02  with  a  normal 
pHa.  Because  the  gradient  for  C02  removal  is  enhanced  by  increasing  PaC02  and 
PAC02,  the  patients'  minute  C02  production  can  be  excreted  with  a  decreased  minute 
ventilation  while  maintaining  an  adequate  PA02  and  preventing  arterial  hypoxia. 

The  technique  involves  various  manipulations  to  accelerate  renal  compensation 
including  administration  of  exogenous  sodium  bicarbonate,  diuresis  with  furosemide, 
nasogastric  suction  and  replacement  of  chloride  with  acetate  in  parenteral  nutritional 
formulations. 

Permissive  hypercarbia  was  achieved  in  five  patients  suffering  from  post-traumatic 
ARDS  with  associated  barotrauma,  two  of  which  also  underwent  IVOX  therapy: 


Table:  Changes  in  Respiratory  Parameters  with  Permissive  Hypercarbia 
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This  hypercarbic  state  allowed  a  significant  reduction  in  peak  inspiratory  pressures, 
positive  end  expiratory  pressures,  as  well  as  a  reduction  tidal  volume  and  moderate 
reduction  in  minute  ventilation.  PaC02,  bicarbonate  levels  and  base  excess  were 
significantly  increased  while  maintaining  pHa  and  Pa02.  Two  of  the  patients  healed 
large  bronchopleural  fistulae  with  this  technique  and  were  discharged  from  the  hospital. 
The  other  three  patients  died  from  septic  complications  of  their  trauma. 

Permissive  hypercarbia  thus  appears  to  be  a  reasonable  technique  in  patients  with 
post-traumatic  ARDS  complicated  by  barotrauma  to  decrease  the  high  ventilatory 
pressures  seen  in  these  patients  to  allow  for  healing  and  to  prevent  possible  further  lung 
injury. 


Cardiopulmonary  changes  during  prosthetic  hip  surgery  with 

ACRYLIC  BONE  CEMENT  EVALUATED  BY  MEANS  OF  TRANSOESOPHAGEAL 

Echocardiography  (TEE). 


A.Rajek*.  S.Langenecker',  H.Andel*,  O.  Kwasny^  and  I. Schindler' 
'  Department  of  Anaesthesia  and  General  Intensive  Care 
2  Department  of  Traumatology 
University  of  V  ienna,  A-1090  Vienna,  Austria 


Introduction:  Acrylic  bone  cement  in  prosthetic  hip  surgery  frequently  triggers 
pathophysiologic  events.  More  specifically,  a  correlation  between  the  use  of  acrylic  bone 
cement  and  cardiorespiratory  changes  has  been  observed  [1],  The  aim  of  our  study  was  to 
analyze  the  hemodynamic  and  pulmonary  changes  during  surgery. 

Patients  and  methods:?  patients  (ASA  3-4),  average  age  87  (81-91)  years  were  studied.  In 
all  patients  a  central  venous  catheter  was  inserted  and  the  arteria  radialis  was  cannulated. 
Anaesthesia,  fluids  (Ringer's  Solution)  and  catecholamine  support  (dopamine  up  to  10 
/ig/kg/min)  was  given  according  to  a  standard  protocol.  Patients  were  normoventilated  with  an 
oxygen/nitrous  oxide  mixture  (Fi02  0.5).  After  induction  of  anaesthesia,  the  TEE  probe  was 
positioned  and  measurements  of  cardiac  output  (CO),  ejection  fraction  (EF)  and  enddiastolic 
and  endsystolic  volume  (EDV,  ESV)  were  performed.  In  addition,  partial  pressure  of  oxygen 
and  carbon  dioxide  (p02,  pC02),  systolic  and  mean  arterial  pressure  (SAP,  MAP)  and  heart 
rate  (HR)  were  documented  ten  minutes  after  induction  (A),  immediately  after  implantation  of 
bone  cement  (BO),  then  every  2  minutes  (B2,  B4,  B6)  and  at  the  end  of  surgery  (C). 


Results:  As  shown  in  the  table  6  minutes  after  cement  implantation  a  decrease  in  MAP  and  EF 
and  an  increase  in  RAP  was  observed,  whereas  only  slight  changes  were  seen  in  HR,  p02  and 
pC02. _ 
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MAP 

mmHg 

99±7.8 

95  ±5.1 

87±2.9 

80±3.0* 

RAP 

mmHg 

8±1.6 

10±1.6* 

11±1.6* 

10±1.4 

10±1.3=^ 

BCTIBI 

mmHg 

159±16 

161±8.2* 

140±9.3 

143±11.3 

142±10.3 

139±8.4 

bcQ2  _ 

mmHg 

KJBIil 

37±i.6 

38±1.6 

38±1.6 

39±1.7 

CO 

l/min 

3.7±0.49 

4.4  ±0.72 

3.2±0.31 

4.1  ±0.75 

3.8±0.60 

litfealh>V4 

EF 

% 

43±7.1 

40±6.4 

42±3.3 

42±3.7* 

40±4.0* 

mam 

*  p  <  0.05  compared  to  A  (Wilcoxon  Test  for  matched  pairs) 
TAB.:  mean  ±  SEM 


Conclusion:  In  our  patients  cardiorespiratory  changes  occured  during  cemented  hip 
surgery.  However,  with  the  monitoring  used  hemodynamic  changes  could  be  treated 
satisfactory,  although  a  poor  cardiac  performance  was  seen  already  at  baseline  measurements. 

References:  1)  Hyderally  H.,  Miller  R.:  Hypotension  and  cardiac  arrest  during  prosthetic 
hip  surgery  with  acrylic  bone  cement.  Orthop.  Rev.  5:  55  (1976) 


Level  One  Trauma  Anesthesia  Simulations  (LOTAS) 

Moderator  in  Chief:  Colin  E  Mackenzie,  M.D. 

This  session  will  focus  on  various  aspects  of  the  Level  One  Trauma  Anesthesia 
Simultations  (LOTAS)  project.  The  session  will  discuss  progress  in  videoanalybis  uf 
trauma  anesthesia  personnel  at  a  Level  One  Trauma  Center.  The  techniques,  equip¬ 
ment  and  software  used  will  he  described.  Performance  and  human  factors  issued 
will  be  presented. 


BREAKAWAY  SESSION 


Simulation  of 
Colin 


Level  One  Trauma  Anesthesia 
F.  Mackenzie,  M.D. 


Part  One 

Thursday  June  11  2:30-3:30  p.m. 

I.  Introduction  to  Anesthesia  simulators  and  training  devices 
A.  Existing  simulators  and  training  devices 

1.  1  968  Deni  son  and  Abrahamson  (SIMI)  -  Training  device 

2.  1972  Smith  N.T.  (SLEEPER)  -  simulator 

3.  1987  Schwid  (SIMCORD  -  simulator 

4.  1988  Gaba  (CASE)  simulator 

5.  1988  (GAS)  simulator 


II.  Pharmacological  and  physiological  modelling 

III.  Simulators  and  training  devices  relevant  to  trauma  anesthesia 

A.  Trainers 

1.  Intubation  trainers 

2.  Fiberoptic  bronchoscopy  models 

3.  IV  insertion  models 

B.  Simulators 

1 .  SLEEPER 

2.  SIMCORD 

3.  CASE 


4. 


GAS 


A. 

Anesthetic  Uptake 

and  Distribution 

D  . 

Onset  and  duration 

neuromuscular  blockade 

c. 

Cardiorespiratory 

physiology 

D. 

Thermoregulation 

E. 

Renal  function 

F. 

Respi ratory 

BREAK  -  4:00-5:30  P.M. 

Part  Two 

I.  Video  Analysis  of  Trauma  Resuscitation  and  Anesthesia 

A.  Video  Analysis 

1 .  Equipment 

2.  Techniques  and  Requirements  to  get  started 

B.  Equipment 

1 .  Cost 

2.  Type 

3.  Placement 

C.  Video  Analysis 

1 .  Software 

2.  Cost 

3.  Equipment  needed 


II.  Consent  issues  related  to  vide  analysis 


III . 


Video  analysis  of  trauma  resuscitation  and  anesthesia 
A.  Presentations  by  Delegates 

1.  Maryland  Institute  for  Emergency  Medicine 


1.  Maryland  Institute  for  Emergency  Medicine 

2.  Hadassah  University  Hospital 

3.  Birmingham  Accident  Hospital 

4.  Bristol  Royal  infirmary 

5.  SAMU  Paris 


PLENARY  SESSION  III 

Moderator:  Wolfgang  E  Dick,  M.D.,  Ph.D.,  FFARCS  (Hon) 

New  Aspects  of  Resuscitation 

Peter  Safar,  M.D. 

Perioperative  Anesthesia  Management  of  Head  Injuries 
Elizabeth  A.  M.  Frost,  M.D. 

Perioperative  Anesthesia  Management  of 
Thoracic  Injuries 
Leland  H.  Hanowell,  M.D. 

Panel  Session:  Questions  and  Answers 
Wolfgang  F  Dick,  M.D.,  Ph.D.,  FFARCS  (Hon)  and  Faculty 


NEW  ASPECTS  OF  RESUSCITATION  OF  THE  SEVERELY  TRAUMATIZED  PATIENT 


Peter  Safar,  M.D. 


I.  Definitions 

A.  Terminal  State/Clinical  Death 

B.  Protection-Preservation-Resusci tati on 

II.  Lethal  Hemorrhagic  Shock 

A.  Self-Resuscitation 

B.  Fluid  Resuscitation 

III.  Standards  and  Guidelines 

A.  Life  Supporting  First  Aid  (i.e.,  Basic  Trauma  Life 
Support) . 

B.  Advanced  Trauma  Life  Support 

C.  Modification  of  3  phases  and  9  steps  of  Cardiopulmonary 
Cerebral  Resuscitation  (CPCR),  for  victim  of  potentially 
lethal  polytrauma. 

D.  Relevance  for  Traumatology  of  American  Heart  Association 
(AHA)  CPR  Emergency  Cardiac  Care  (ECC)  Guidelines  Changes 
of  1992. 


IV.  Exsanguinating  Hemorrhage  (including  rapid  infusion  system, 


RIS) 


V.  Emergency  Cardiopulmonary  Bypass  (CPB) 

VI.  Suspended  Animation  (to  enable  otherwise 
resusci tati ve  surgery) 

VII.  Resuscitation  from  Severe  Cerebral  Trauma 

A.  Prehospital  Life  Support 

B.  Hypothermia 

C.  Anesthetic  Management 

D.  Pharmacologic  and  Fluid  Therapy 

E.  Intensive  Care 

F.  Outcome  Prediction 
Q.  Research 


i nfeasi ble 


PERIOPERATIVE  ANESTHETIC  MANAGEMENT  OF  HEAD  INJURIES 


Elizabeth  A.M.  Frost,  M.D. 

I.  Extent  of  the  Problem 

II.  Epidemiology 

III.  Demographics 

IV.  Types  of  Injuries 

V.  Emergency  Care 

A.  Respiratory  Assessment  (therapy  of 

hypercarbia) 

B.  Control  of  Raised  Intracranial  Pressure 

C.  Cardiac  Assessment  (treatment  for 

hypertension  and  dysrythmias) 

D.  Neurologic  Assessment 

E.  Coagulopathies  (diagnosis  and  treatment) 
f.  Neurologic  Testing:  Anesthetic  Management 

VI.  Anesthetic  Management 

A.  Establishment  of  the  Airway 

B.  Choice  of  Agents 

C.  Monitoring 

D.  Fluid  Therapy 

V.  Postanesthetic  Care 

A.  Hemodynamic  Stabilization 

B.  Time  of  Extubation 


hypoxia  and 


hypotension, 


VI.  Intensive  Care 


A.  Non-operative  Care 

B.  Monitoring; 

1 .  Systemic  Pressure 

2.  Intracranial  Pressure 

3.  Electrophysiologic  Monitoring 

C.  Hyperalimentation 

D.  Brain  Protection 


PERIOPERATIVE  MANAGEMENT  OF  THORACIC  INJURIES 


Lei  and  H.  Hanowell,  M.D. 


I.  Introduction:  The  first  24  hours 

A.  Introduction/Epidemiology 

B.  Preoperative  Assessment:  Thoracic 

1 .  Exami nation 

2.  Radiographs 

3.  Placement  of  Chest  Tubes 

C.  Tube  Thoracostomy  for  Thoracic  Trauma 

D.  Trauma  Operating  Room  Preparations 

E.  Hypothermia 

F.  Preoperative  Assessment  of  the  Airway 

II,  Anesthesia  for  Thoracic  Trauma 

A.  Induction  of  Anesthesia  for  Thoracic  Trauma 

B.  Neuromuscular  Relaxation 

C.  Awareness  During  Anesthesia 

D.  Inhaled  versus  Intravenous  Anesthesia 

E.  Management  of  Open  Chest  Resuscitation 

F.  Mechanical  Ventilation  of  the  Non-Compl i ant  Lung 

G.  Perioperative  Hemodynamic  Instability/Monitoring 

H.  Placement  of  Double  Lumen  Endotracheal  Tubes 

I.  One  Lung  Anesthesia 

J.  Hypoxic  Pulmonary  Vasoconstriction 


III.  Fluid/Blood  Administration  for  Thoracic  Trauma 

A.  Colloid  or  Crystalloid 

B.  Rapid  Infusion  of  Blood  Products 

C.  Intraoperative  Autotransfusion 

IV.  Perioperative  Complications 

A.  Coagulation  Abnormalities 

B.  Disseminated  Intravascular  Coagulation 

C.  Adult  Respiratory  Distress  Syndrome 

V.  Thoracic  Trauma 

A.  Bronchial  Tears,  Tracheal  Disruptions,  Bronchopleural 
Fistulae 

B.  Air  Embolism  Complicating  Chest  Trauma 

C.  Flail  Chest 

D.  Airway  Obstruction  by  Foreign  Body 

VI.  Thoracic  Aortic  Trauma 

A.  Anesthetic  Management  for  Thoracic  Aortic  Trauma 

B.  Coordination  of  Anesthesia  and  Surgery  During  Aortic 
Repair 

C.  Spinal  Cord  Injury  Associated  with  Thoracic  Aortic  Repair 

D.  Left  Heart  Bypass  for  Repair  of  Thoracic  Aortic  Trauma 


VII.  Cardiac  Injuries 


A.  Cardiac  Tamponade 

B.  Cardiac  Contusion 

C.  Myocardial  Injuries 

VIII . Thoracoabdominal  Injuries 

A.  Diaphragmatic  Rupture 

B.  Injury  to  the  Spleen 

C.  Liver  Laceration 

D.  Intestinal  Trauma 

E.  Pancreatic  and  Retroperitoneal  Trauma 

IX.  Early  Postoperative  Care 

A.  Diaphragmatic  Dysfunction 

B.  Newer  Modes  of  Mechanical  Ventilation 

C.  Incentive  Spirometry/Postoperative  Bronchodi 1 ators 

X.  Pain  Management  for  Thoracic  Trauma 

A.  Epidural  Analgesia 

B.  PCA  -  Patient  Controlled  Analgesia 

C.  Interpleural  and  Intercostal  Blocks 


XI.  Conclusions 


Airway  Management  for  Trauma 

Moderator  in  Chief:  Elizabeth  C.  Behringer,  M.D. 

Moderators  :  Kenneth  J.  Abrams,  M.D. 

Charles  R.  Barton,  CRNA 
Elizabeth  A.  M.  Frost,  M.D. 

Mark  T.  Murphy,  M.D. 

Ann  J.  Sutcliffe,  BSc,  FFARCS,  LRPS 

This  session  will  begin  with  representative  case  presentation  of  controversial  issues 
such  as  shotgun  wounds  of  the  face,  facial  fractures,  the  “wired  jaw,”  spinal  ankylo¬ 
sis,  laryngeal  injury,  penetrating  neck  wounds,  tracheostomies,  intrathoracic  airway 
trauma,  and  the  use  of  special  managment  techniques.  Audience  participation  is 
emphasized  in  the  form  of  questions  and  answers  and  commentary  dialogue.  The 
second  portion  of  the  session  will  feature  “hands-on”  skill  stations  such  as  fiberoptic 
intubation  procedures,  protection  of  cervical  spine  injury  and  performing 
cricothroidotomy. 


Simultaneous  Breakaway  Sessions 


Part  I:  Airway  Management—  Case  Discussions/Skill  Stations 

Friday  June  12,  1992 
11:00-  13:00  hours 


Moderator-in-Chief:  Dr.  Elizabeth  C.  Behringer 

Moderator:  Dr.  Elizabeth  A.  M.  Frost 

Dr.  Kenneth  J.  Abrams 
Dr.  Mark  T.  Murphy 
Dr.  Anne  Sutcliffe 
Charles  Barton,  C.R.N.A. 


SESSION  AGENDA 


11:00-11:10 

11:10-12:15 


12:15-12:30 

12:30-13:00 


Introduction  and  Welcome 


Case  Discussions 

A.  Techniques  of  Lung  Isolation  in 

the  Management  of  the  Traumatized  Chest 
Dr.  Behringer 

B.  Head  Trauma 
Dr.  Frost 

C.  The  Laryngeal  Mask  airway  in 
emergency  airway  management 
Dr.  Sutcliffe 

D.  The  Bullard  Laryngoscope  in  trauma  airway 
management 

Dr.  Abrams 

E.  The  Augustine  Guide  in  trauma  airway 
management 

Mr.  Barton 

F.  Cervical  Spine  Injury 
Dr.  Murphy 

Break 

Airway  Management  SkUl  Stations 

Drs.  Behringer,  Frost,  Abrams,  Murphy,  Sutcliffe  and 

Mr.  Barton 

1.  Flexible  Fiberoptic  Laryngoscopy 
Drs.  Behringer,  Frost  and  Murphy 

2.  The  Augustine  Guide 
Mr.  Barton 

3.  The  Bullard  Laryngoscope 
Dr.  Abrams 

4.  Laryngeal  Mask  Airway 
Dr.  Sutcliffe 


TECHNIQUES  OF  LUNG  ISOLATION  IN  THE  MANAGEMENT  OF  THORACIC  TRAUMA 

PATIENTS 

Elizabeth  C.  Behringer,  M.D. 


A.  Case  History 

A  20  year  old  previously  healthy  white  male  is  admitted  to  the  Emergency  Room 
(ER)  thirty  minutes  following  a  high  speed  skateboard  accident.  The  patient  lost  control  of 
his  skateboard  and  collided  with  a  large  elm  tree.  At  the  scene,  he  was  alert  and  responsive, 
complaining  of  shortness  of  breath  and  severe  left  chest  pain.  His  left  arm  was  grossly 
deformed.  Initial  vital  signs:  BP  100/60,  P:110  reg,  R:  30  labored.  100%  facemask  Oj  was  ad¬ 
ministered  by  paramedics. 

He  arrives  in  the  ER  secured  to  a  long  spine  board,  hard  cervical  collar  in  place  with 
two  14  gauge  antecubital  intravenous  lines  running  Lactated  Ringers  solution.  Vital  signs  on 
arrival  in  the  ER:  BP  70/palp,  P:150  reg,  RR:40  labored,  Oj  saturation  92%.  He  is  coughing 
up  bri^t  red  blood.  C  X  R  reveals  a  large  left  hemopneumothorax.  His  entire  left  lung  field 
is  opacified.  In  addition,  he  has  a  comminuted  left  humeral  fracture  and  multiple  rib  frac¬ 
tures.  Lateral  Cspine  film  is  clear  through  the  seventh  cervical  vertebrae.  The  thoracic 
surgeons  place  a  chest  tube  which  drains  ISOOcc  of  bright  red  blood.  The  patient  is  scheduled 
for  an  emergency  left  exploratory  thoracotomy. 

B.  Guidelines  for  Discussion; 

1.  Indications  for  One-lung  ventilation 

2.  Isolation  Techniques 

a.  Bronchial  blockers 

i.  Univent  tube 

b.  Single-lumen  endobronchial  tubes 

c.  Double-lumen  endobronchial  tubes. 

3.  Complications  of  lung  isolation  techniques. 

4.  Lung  isolation  techniques  in  patients  with  massive  hemoptysis 

C.  References; 


1.  Wilson  RS.  Endobronchial  Intubation  in  Thoracic  Anesthesia,  second  edition 
Kaplan  JA  (ed)  Churchill  Livingstone,  New  York,  1991  pp.  371-388. 

2.  Gottlieb  LS,  Hillberg  R.  Endobronchial  tamponade  therapy  for  intractable  hemop¬ 
tysis.  Chest.  1991;67:482. 

3.  Gourin  A,  Garzon  AA.  Control  of  hemorrhage  in  emergency  pulmonary  resection  for 
massive  hemoptysis.  Chest.  197S;68;120. 

4.  Garzon  AA,  Cerruti  MM,  Golding  ME.  Exsanguinating  hemoptysis.  J  Thorac  Car- 
diovasc  Surg.  1982;84:829. 

5.  Inoue  H.  Shohtsu  A,  Ogawa  J,  et  al.  Endotracheal  tube  with  movable  blocker  to  pre¬ 
vent  aspiration  of  intratracheal  bleeding.  Ann  Thorac  Surg.  198437:497. 

6.  Kamaya  H,  Krishna  PR.  New  endotracheal  tube  (Univent  Tube)  for  selective  block¬ 
ade  of  one  lung.  Anesthesiology.  1985;63:342. 

7.  Herenstein  R,  Russo  JR,  Moonka  N,  Capan  LV.  Management  of  one-lung  anesthesia 
in  an  anticoagulated  patient.  Anesth  Analg.  1988;67:1120. 

8.  Heiser  M,  Steinberg  JJ,  Maevaugh  H  et  al.  Bronchial  rupture,  a  complication  of  use 
of  the  Robertshaw  double-lumen  tube.  Anesthesiology.  1979;51:88. 

9.  Burton  NA,  Fall  SM,  Lyons  T  et  al.  Rupture  of  the  left  main-stem  bronchus  with  a 
polyvinylchloride  double-lumen  tube.  Chest.  1983;83:928. 

10.  Wagner  DL,  Gammage  GW,  Wong  ML.  Tracheal  rupture  following  the  insertion  of 
a  disposable  double-lumen  endotracheal  tube.  Anesthesiology.  1985;63:698. 

11.  SlingerPD.  Fiberoptic  bronchoscopic  positioning  of  double-lumen  tubes.  J  Car- 
diothorac  Anesth.  1989;3;486. 

12.  Hurford  WE,  Alfille  PH,  Bailin  MT,  Behringer,  EC  et  al.  Placement  and  Complica¬ 
tions  of  double-lumen  endotracheal  tubes.  Anesth  Analg.  1992;74:S141. 


HEAD  TRAUMA 
Elizabeth  A.  M.  Frost,  M.D. 


A.  Case  History; 

A  20-year  old  healthy,  Caucasian  male  had  been  drinking  with  friends  when  a  brawl  broke  out 
He  was  struck  on  the  head  with  a  bottle  and  appeared  to  be  momentarily  dazed.  However  he 
continued  fighting  until  police  intervention  terminated  the  disturbance.  In  the  police  van,  his 
silence  was  initially  attributed  to  alcohol  overdose  and  to  cocaine  ingestion.  On  arrival  at  the 
police  station  he  could  not  be  roused.  He  was  transferred  immediately  to  the  emergency  room. 

Physical  examination  showed  a  well-nourished,  comatose  patient;  pulse  132bpm,  and  regular; 
bl(^  pressure  180/100;  respiratory  rate  40/min.  Chest  sounds  clear.  Breath  smelled  of 
alcohol.  A  large  stellate  wound  in  the  frontotemporal  area  was  bleeding  profusely.  Right 
pupil  was  larger  than  left.  He  withdrew  his  arms  to  painful  stimulation.  Glasgow  Coma 
Scale  6.  Arterial  blood  gas  on  room  air  were  Pa02  68mmHg;  PaC02  24mmHg;  pH  7.5. 

B.  Guidelines  for  Discussion; 

1.  Establishment  of  the  airway 

2.  Assessment  and  control  of  cardiovascular  system 

3.  Anesthetic  involvement  in  diagnosis 

4.  Anesthetic  management 

a.  choice  of  agents 

b.  appropriate  monitors 

c.  fluid  therapy 

C.  References: 


1.  Tabaddor  K,  Frost  EAM.  The  management  of  head  injury,  in  E.  Frost  (ed):  Clinical 
Anesthesia  in  Neurosurgery,  2nd  edition,  Butterworth  •  Hcinemann,  Boston,  1991, 
403-38. 

2.  Miner  ME,  Allen  SJ,  Cardiovascular  effects  of  severe  head  injury,  in  E.  Frost  (ed): 
Clinical  Anesthesia  in  Neurosurgery,  2nd  edition,  Butterworth  -  Heinemann,  Boston, 
1991,  439-44. 

3.  Miller  SM.  Management  of  central  nervous  system  injuries,  in  LM  Capan,  SM  Miller, 
H.  Tumdorf  (eds):  Trauma  Anesthesia  and  Intensive  Care,  J.B.  Lippincott  Co., 
Philadelphia,  1991, 321-56. 

4.  Frost  EAM.  Perioperative  anesthetic  management  of  central  nervous  system  trauma, 
in  JK  Stene,  CM  Grande,  (eds):  Trauma  Anesthesia,  Williams  &  Wilkens,  Baltimore, 
1991,  250-65. 


THE  LARYNGEAL  MASK  AIRWAY  IN  THE  EMERGENCY  RCX)M 

Dr.  Anne  J.  Sutcliffe  BSc  FFARCS  ARPS 


A.  Case  History; 

A  34-year-old  female  pedestrian  was  hit  by  a  car  and  sustained  a  severe  head  injury  and  facial 
lacerations,  but  no  other  injuries.  On  admission  her  Glasgow  Coma  Score  was  7,  she  was 
unable  to  maintain  her  own  airway  and  was  bleeding  profusely  from  the  posterior  nasal  space. 
There  was  a  need  to  protect  her  airway,  but  Endotracheal  intubation  was  potentially  difficult 
due  to  bleeding  and  the  possible  co-existence  of  a  cervical  spine  injury. 

B.  Guidelines  for  Di.scussion; 

1.  Is  the  laryngeal  mask  airway  (LMA)  a  suitable  alternative  to  endotracheal 

intubation? 

i.  What  is  the  LMA? 

ii.  What  conditions  are  required  for  placement? 

iii.  Does  the  LMA  guarantee  a  clear  airway? 

iv.  Does  the  LMA  protect  against  pulmonary  inhalation? 

V.  What  does  placement  of  an  LMA  do  to  intracranial  pressure? 

2.  How  can  the  LMA  be  used  as  an  adjunct  to  endotracheal  intubation? 

3.  How  can  Foley  urinary  catheters  be  used  to  facilitate  endotracheal  intubation? 

C.  References; 

1.  Brain  AU.  The  laryngeal  mask  -  a  new  concept  in  airway  managemenmt.  Br  J 
Anaesth.  1983;  55:801-805. 

2.  Brain  AIJ  et  al.  The  laryngeal  mask  airway.  Anaesthesia.  1985;40:356-361. 

3.  Broderick  PM  et  al.  The  laryngeal  mask  airway.  Anaesthesia.  1989;44:238-241. 

4.  Brain  AIJ.  Further  developments  of  the  laryngeal  mask..  Anaesthesia.  1989;44:530. 

5.  Calder  I  et  al.  The  laryngeal  mask  airway.  Anaesthesia.  1990;45:137-137. 

6.  Davies  PRF  et  al.  Laryngeal  mask  airway  and  tracheal  tube  insertion  by  unskilled 
personnel.  Lancet.  1990;336:977-982. 

7.  Ito  N  et  al.  Laryngeal  mask  airway  in  acute  cerebrovascular  disease.  Lancet. 
1992;339:69. 

8.  Logan  A  StC.  Use  of  the  laryngeal  mask  in  a  patient  with  an  unstable  fracture  of  the 
cervical  spine.  Anaesthesia.  1991;46:987. 

9.  John  RE  et  al.  Airway  protection  by  the  laryngeal  mask  Anaesthesia.  1991; 
46:366-367. 

10.  Griffin  RM,  Hatcher  IS.  Aspiration  pneumonia  and  the  laryngeal  mask  airway. 
Anaesthesia.  1990;a45: 1039-40. 

11.  Heath  ML,  Allagain  J.  Intubation  through  the  laryngeal  mask.  Anaesthesia.  1991; 
46:545-48. 

12.  McCirrick  A,  Pracilio  JA.  Awake  intubation;  a  new  technique.  Anaesthesia.  1991; 
46:661-63. 


BULLARD  LARYNGOSCOPY  FOR  TRAUMA  AIRWAY  MANAGEMENT 

Kenneth  J.  Abrams,  M.D. 


A.  Case  History; 

A  32-oId-male  was  involved  in  4.  diving  accident.  On  presentation  to  the  resuscitation 
area,  he  was  noted  to  be  agitated  and  disoriented,  Glasgow  Coma  Scale  9.  There  was  notable 
maxillofacial  injuries. 

He  arrived  fully  immobilized  with  a  hard  cervical  collar  in  place.  Initial  vital  signs 
were  BP  90/50mmHg,  pulse  5f  BPM,  respiratory  rate  26  RPM. 

Endotracheal  intubatic  n  was  accomplished  with  the  Bullard  laryngoscope. 

B.  Guidelines  for  Discussion 

1 .  What  is  the  Bullard  Lyyngoscope? 

2.  Indications  for  use  of  the  Bullard  laryngoscope. 

3.  Endotracheal  intubation  technique  with  the  Bullard  laryngoscope. 

4.  Limitations  and  difficulty  using  the  Bullard  laryngoscope. 

C.  References; 

1.  Abrams  KJ,  Desai  N,  Katsnc'son  T.  Bullard  laryngoscopy  for  trauma  airway 
management  in  suspected  cervical  spine  injuries.  Anesth  Analg.  1992;74:619-23. 

2.  Shigematsu  T,  Mayazawa  N,  Yorozu  T.  Nasotracheal  intubation  using  Bullard 
Laryngoscope.  Can  J  Anaesth.  199138(6):798. 

3.  Saunders  PR,  Geisecke  AH.  Clinical  Assessment  of  the  adult  Bullard  laryngoscope. 
Can  J.  Anaesth.  1989;36(S):118-119. 

4.  Bjoraker  DG.  Tlie  Bullard  intubating  laryngoscopes.  Anesth  Rev.  1990;17:64-70. 

5.  Dyson  A,  Harris  J,  Bhatia  K.  Rapidity  and  accuracy  of  tracheal  intubation  in  a 
mannequin:  Comparison  of  the  fiberoptic  with  the  Bullard  laryngoscope.  Br  J 
Anaesth.  1990;65:268-70. 

6.  Gorback  MS.  Management  of  the  challenging  airway  with  the  Bullard  laryngoscope. 
J  Clin  Anesth.  1991,3:473-77. 


THE  AUGUSTINE  GUIDE  FOR  RAPID  "BLIND"  OROTRACHEAL  INTUBATION 

OF  THE  TRAUMA  PATIENT 
Charles  R.  Barton,  CRNA,  M.ED 

A.  Case  History; 

A  27  year  old  male  was  involved  in  a  motor  vehicular  accident.  He  was  not  wearing  a 
seat  belt  and  was  thrown  clear  of  the  automobile.  On  presentation  to  the  trauma  admission 
area,  he  was  awake  and  alert  with  a  Glasgow  Coma  Scale  of  IS.  He  had  an  open  fracture  of 
his  left  tibia  and  fibula.  He  complained  of  neck  pain  and  abdominal  pain  upon  arrival. 

The  patient  arrived  on  a  long  spine  board  with  full  immobilization  including  a  hard 
cervical  collar.  Initial  vital  signs  were  BP  85/50  torr,  pulse  1 10  BPM,  respirations  labored  at 
30  per  minute.  Diagnostic  peritoneal  lavage  revealed  grossly  bloody  fluid  and  abdominal 
laparotomy  was  ordered.  Cervical  radiographs  revealed  a  fracture  of  C-5  with  no 
displacement.  No  neural  deficits  were  present. 

The  patient  received  fluid  resuscitation  with  good  response  following  infusion  of 
crystalloids  and  1000ml  hetastarch.  Mild  sedation/analgesia  was  accomplished  with  midazolam 
and  nalbuphine.  The  trachea  was  blindly  intubated  with  use  of  the  Augustine  Guide  while  the 
patient's  head  was  maintained  in  neutral  alignment  without  rotation,  extension  or  flexion  of  the 
neck.  Following  a  normal  neurological  evaluation,  anesthesia  was  induced  with  appropriate 
doses  of  thiopental,  fentanyl,  and  vecuronium.  Anesthesia  was  maintained  with  isoflurane, 

O2,  and  air,  and  incremental  doses  of  fentanyl  and  vecuronium  as  needed. 

B.  Guidelines  for  Discussion; 

1.  What  is  the  Augusine  Guide?  What  are  the  indications  for  its  use? 

2.  Endotracheal  intubation  technique  with  the  Augustine  Guide. 

3.  Methods  for  dealing  with  possible  limitations/difTiculties  using  the  Augustine  Guide 
during  initial  learning  curve. 


C.  References; 

1.  Augustine  Guide  Instruction  Manual:  Augustine  Medical,  Inc.  10393  West  70th 
Street,  Eden  Prairie,  MN  55344  1991. 

2.  Grande  CM.  Barton  CR,  Stene  JK.  Appropriate  techniques  for  airway  management 
of  emergency  patients  with  suspected  spinal  cord  injuries.  Anesth  Analg. 
1988;67:714.  *  (This  reference  gives  general  principles  for  trauma  airway  management  which 
are  met  when  the  Augustine  Guide  is  utilized  as  recommended.) 


CERVICAL  SPINE  TRAUMA 
Mark  T.  Murphy,  M.D. 


A.  Case  History; 

A  65  year  old  male  is  one  week  s/p  Motor  Vehicle  Accident.  The  injuries  he  sustained 
included  a  subdural  hematoma,  an  unstable  fracture  of  the  third  and  fourth  cervical  vertebrae, 
multiple  rib  fractures  with  significant  pulmonary  contusion  and  a  fracture  of  the  left  radius. 

The  patient  underwent  evacuation  of  the  subdural  hematoma,  splinting  of  the  radial 
fracture  and  placement  of  a  Halo  device. 

Currently,  he  is  in  the  Neuro  Intensive  Care  Unit  GCU)  intubated  with  a  presumed 
aspiration  pneumonia,  Pa02  80  on  50%FiO2-  The  neurosurgical  nurse  calls  to  say  the 
endotracheal  tube  cuff  has  tom. 


B.  Guidelines  for  Discussion: 

1 .  Cervical  Spine  Injury 

a.  Incidence  in  the  OR/ICU  population 

b.  Effects  on  airway  management 

2.  Strategies  for  endotracheal  tube  change 

a.  Change  under  direct  vision 

b.  Change  over  a  stylet 

c.  Flexible  fiberoptic  bronchoscope 

3.  Methods  of  oxygenation 


C.  References: 

1.  Crosby  ET,  Lui  A.  The  adult  cervical  spine:  implications  for  airway  management. 
Can  J  Anaesth.  1990;  37:77-93. 

2.  Grande  CM,  Barton  CR,  Stene  JK.  Appropriate  techniques  for  airway  management 
of  emergency  patients  suspected  spinal  cord  injury.  Anesth  Analg.  1990;67:714-15. 

3.  O’Malley  KF,  Ross  SE.  The  incidence  of  mjury  to  the  cervical  spine  in  patients  with 
craniocerebral  injury.  J  Trauma.  1988;38:1476-8. 


Trauma  Anesthesia  for  Disasters 

Moderator  in  Chief:  Vladimir  Kvetan,  M.D. 

Moderators  :  Peter  J.  E  Baskett,  M.D. 

Yoel  Donchin,  M.D. 

T.  Michael  Moles,  MBBS,  FFARCS,  DTMH 
Michael  ].  Parr,  MBBS,  MRCP,  FCAnaes 

This  session  will  begin  with  a  short  didactic  presentation  of  basic  principles  of 
anesthesia  under  extreme  conditions.  Beginning  with  an  explanation  of  the  “rules 
of  engagment,”  members  of  the  audience  will  be  assigned  various  roles  that  they  will 
assume  during  the  “simultations.”  The  simultations  will  include  combined  mass 
casualty/disaster/military  situations  and  will  focus  on  evaluation  of  individual  and 
team  performance  under  stressful  conditions.  Participation  will  be  limited. 


Scientific  Free  Papers:  Part  2 

Moderator  in  Chief:  Enrico  M.  Camporesi,  M.D. 

Moderators  :  Nicholas  G.  Bircher,  M.D. 

Marzio  G.  Mezz^tti,  M.D. 

During  this  session  participants  will  give  a  brief  oral  presentation  using  slides  of 
scientific  material  related  to  trauma  anesthesia  and  critical  care. 


SCIENTIFIC  ABSTRACTS:  PART  II 


Use  of  Self-Inflating  Bulb  in  Detecting  Esophageal  Intubation 

Clinical  Assessment  of  the  Augustine  Guide®  for  Endotracheal  Intubation 

Influence  of  Early,  Qualified  On-Scene  Resuscitation  on  In-Hospital  “Do  Not 
Resuscitate”  Decisions  in  Patients  with  Severe  Head  Injuries 

Recall  of  Surgery  After  Anesthesia  for  Trauma 

Evaluation  of  the  Augustine  Esophageal  Detector  Device  Stylet 

Anaesthesia  in  Northern  Iraq 

Isolated  Splenic  Trauma  Associated  with  Hemodynamic  Stability:  Role  of 
Systematic  Abdominal  Computed  Tomography  (CT)  in  Surgical  Decision  Making 

Risk  of  Bacteremia  in  Trauma  Patients  Due  to  the  Usage  of  Intraoperative 
Autotransfusion 

Correlating  Jugular  Bulb  Oxygen  Saturation  and  Cerebral  Perfusion  Pressure  in 
Severe  Head  Injured  Patients 

Prospective  Trial  of  Supranormal  Hemodynamic  Values  as  Therapeutic 
Goals  in  Patients  with  Multiple  Trauma 

Effects  of  Prostagladin  E  on  Renal  Blood  Flow  and  Renal  Function 
After  Acute  Ischemia  in  Dogs 

Influence  of  Mast  Inflation  and  Various  degrees  of  Head  Elevation  on  Intracranial 
Pressure  in  Children 

Early  Coagulation  Disorders  in  Severe  Head  Trauma  Patient  in  the 
Prehospital  Settings 

Early  Experience  of  Integrated  Pre-  and  In-Hospital  Acute  Management  of 
Severely  Injured  Children 

Interhospital  Medical  Transport  of  Patients  with  Severe  ARDS 

An  Evaluation  of  Factors  Interfering  Upon  Pulse  Oximetric  Monitoring  in 
Prehospital  Emergency  Care 

Blunt  Splenic  Trauma:  Successful  Nonoperative  Management  and  Delayed 
Rupture,  A  Retrospective  Analysis  of  Predictive  Factors,  Including  Computerized 
Tbmodensitometry  (CT)  Scoring  Systems 

Polytrauma  in  the  Elderly 

Low  Respiratory  Quotient(RQ)  with  Traumatized  Patients 

Emergency  Airway  Management  in  Trauma  Patients  with  Cervical  Spine  Injury 

Video  Data  Acquistion  and  Analysis  System  for  Anesthesiology 

Effects  of  Etomidate  on  the  Cardiac  Papillary  Muscle  of  Normal  and 
Cardiomyopathic  Hamsters 

Severe  Perineal  Injuries:  Importance  of  Radiological  Signs 
Delayed  or  Missed  Diagnosis  in  Multiply  Injured  Patients 


USE  OF  SELF-INFLATING  BULB  IN  DETECTING  ESOPHAGEAL  INTUBATION 


MR.  Salem,  MD.,  Anis  Baraka,  MD.,  A.M  Brennan,  MD., 

H.J.  Heyman,  MD.,  A.  Podraza,  MD.,  U.  Nimmagadda,  MD. 

Departments  of  Anesthesiology,  Illinois  Masonic  Medical  Center,  Chicago,  Illinois,  and 
American  University  Hospital,  Beirut,  Lebanon 

Introduction:  Recently  the  efficacy  of  the  self-inflating  bulb  in  differentiating 
esophageal  from  tracheal  intubation  has  been  established.’  The  principle  underlying 
the  use  of  the  device  is  that  the  trachea  is  held  open  by  rigid  cartilaginous  rings  and 
hence  air  can  be  aspirated  if  the  tube  is  correctly  placed  in  the  trachea.  However,  the 
esophagus  readily  collapses  when  a  negative  pressure  is  applied  to  its  lumen.  Thus, 
when  the  squeezed  bulb  (fitted  to  a  standard  15  mm  adaptor)  is  connected  to  a  tube 
placed  in  the  trachea,  instantaneous  and  complete  reinflation  occurs.  In  contrast,  if 
the  squeezed  bulb  is  attached  to  a  tube  placed  in  the  esophagus,  it  will  remain 
collapsed.  In  spite  of  the  efficacy  of  the  self-inflating  bulb,  false  negatives  (tube  in 
trachea,  but  bulb  remains  collapsed)  have  been  reported.  It  is  also  conceivable  that 
false  positives  (tube  in  esophagus,  but  bulb  reinflates)  may  occur  following  excessive 
bag-and-mask  ventilation  prior  to  intubation.  The  present  investigation  was  carried 
out  to  test  the  efficacy  of  the  bulb  in  detecting  esophageal  intubation  in  two  situations: 
1)  following  "esophageal  ventilation"  and  2)  in  the  presence  of  a  nasogastric  tube. 
Methods:  Forty  consenting  adult  patients  undergoing  elective  procedures  were  studied. 
After  induction  of  anesthesia,  the  trachea  was  intubated  and  the  cuff  inflated.  The 
squeezed  self-inflating  bulb  was  attached  to  the  tracheal  tube  connector  and  the  speed 
of  reinflation  was  noted.  The  bulb  was  then  disconnected,  and  the  tracheal  tube  was 
attached  to  the  anesthesia  circuit.  The  esophagus  was  then  intubated  under  direct 
vision,  using  a  tube  identical  to  the  tracheal  tube  but  positioned  to  emerge  from  the 
opposite  side  of  the  mouth.  The  squeezed  bulb  was  attached  to  the  tube  connector,  and 
the  speed  of  reinflation  was  noted.  The  anesthesia  circuit  was  temporarily 
disconnected  from  the  tracheal  tube  and  connected  to  the  tube  in  the  esophagus  to 
deliver  three  breaths  at  a  tidal  volume  of  300  ml  each  using  an  Airshield  ventimetcr 
ventilator.  The  efficacy  of  the  bulb  in  detecting  esophageal  intubation  was  again 
tested.  In  an  additional  20  patients  who  had  18-French  Salem  Sump  nasogastric  tubes 
in  place,  the  efficacy  of  the  bulb  in  detecting  esophagal  intubation  was  tested. 

Results:  In  all  patients,  the  squeezed  bulb  instantaneously  and  completely  reinflated 
when  connected  to  tubes  placed  in  the  trachea,  but  remained  collapsed  when  connected 
to  tubes  placed  in  the  esophagus.  Even  after  delivering  three  breaths  to  the  tubes 
placed  in  the  esophagus,  the  squeezed  bulb  remained  collapsed.  Tracheal  intubation 
was  confirmed  by  mass  spectrometry,  which  showed  the  classic  rectangular  waveform 
but  showed  a  flat  tracing  following  esophageal  intubation.  The  self-inflating  bulb 
remained  collapsed  in  patients  who  had  nasogastric  tubes  in  place. 

Discussion:  The  present  report  shows  that  the  self-inflating  bulb  can  rapidly  and 
reliably  differentiate  between  tracheal  and  esophageal  intubation.  The  bulb  was 
effective  in  detecting  esophageal  intubation  following  "esophogeal  ventilation"  and  in 
the  presence  of  a  nasogastric  tube.  Although  exhaled  CO^  monitoring  has  been 
considered  the  "gold  standard"  for  confirming  proper  endotracheal  tube  placement, 
both  false  negatives  as  well  as  false  positives  have  been  described.  The  self-inflating 
bulb  may  also  show  false  negatives,  but  in  contrast  to  COj  monitoring,  false  positives 
are  probably  nonexistent. 

Conclusions:  The  self-inflating  bulb  is  a  simple,  inexpensive  device  that  can  reliably 
and  quickly  detect  esophageal  intubation.  It  can  be  used  in  areas  outside  the  operating 
rooms  such  as  hospital  floors,  emergency  rooms,  ambulances,  and  the  trauma  scene. 

Reference:  1)  Williams  KN  and  Nunn  JF.  Anaesthesia  44:412-414,  1989. 


CLINICAL  ASSESSMENT  OF  THE  AUGUSTINE  GUIDE®  FOR  ENDOTRACHEAL  INTUBATION. 

R.J.  Carr.  M.D..  K.G.  Belani,  M.B.B.S..  M  S. 

Department  of  Anesthesiology,  University  of  Minnesota  Medical  School,  Minneapolis.  MN. 

The  Augustine  Guide®  (Augustine  Medical  Inc.,  Eden  Prairie,  MN)  has  recently  become  available 
for  use  as  an  aid  to  blind  orotracheal  intubation  (see  figure).  The  Augustine  guide  (AG)  is  designed  as 
a  foreshortened  version  of  the  Macintosh  blade  with  a  blunt  edge  which  is  designed  to  be  seated 
under  the  hyoid  bone.  A  specially  designed  stylet  is  advanced  through  the  AG  channel  and  a 
preinserted  endotracheal  tube  (ET)  into  the  larynx.  Entry  of  the  stylet  into  the  larynx  is  confirmed  by 
free  aspiration  of  air.  The  ET  tube  is  then  advanced  over  the  stylet  into  the  larynx.  The  AG  and  stylet 
are  then  withdrawn  and  successful  ET  intubation  confirmed  using  conventional  criteria.  This  study  was 
undertaken  to  assess  the  success  and  failure  rate  of  intubation  wiili  the  AG  in  adults  with  easy  or 
difficult  airways. 

After  institutional  approval  and  informed  consent,  23  adults  to  date  have  participated  in  the  study. 
Their  ages  and  weights  ranged  between  i8-80y  (median=44y)  and  51-144kg  (median=74kg).  Their 
ASA  Class  was:  l=30%;  ll=43%  and  lll=27%.  According  to  the  Mallampati  classification'',  22%  were 
Class  I,  43%  Class  II  and  35%  Class  111.  Attempts  at  intubation  were  done  after  general  anesthetic 
induction  and  complete  skeletal  muscle  relaxation  with  the  head  and  neck  in  the  neutral  position  and 
were  performed  by  the  same  individual.  They  were  described  as  easy  if  intubation  was  successful  in 
the  first  attempt  and  difficult  when  >  1  attempt  to  position  the  AG  was  necessary. 

ET  intubation  was  successful  95.6%  of  the  lime  and  was  easy  in  69%;  repositioning  of  the  AG  was 
necessary  in?  (30%).  In  6/7  latter  patients  the  stylet  entered  the  esophagus  which  was  detected 
100%  of  the  time  and  thus  needed  AG  repositioning.  Esophageal  intubation  did  not  occur  in  any 
individual  suggesting  that  the  stylet  aspiration  test  was  very  sensitive  and  specific.  In  the  single  tailed 
incident  with  the  AG,  intubation  was  easy  under  direct  laryngoscopy  with  a  Miller  blade  and  the  patient 
belonged  to  Samsoon  and  Young^  Class  II.  We  did  not  find  any  correlation  between  airway 
examination  and  ease  or  difficulty  of  intubation  with  the  AG.  There  were  no  dental  injuries  and  only 
minor  trauma  was  noted  in  6/23(26%). 

The  AG  is  a  safe  and  effective  tool  for  blind  orotracheal  intubation  in  adults.  Head  and  neck 
extension  are  not  necessary.  The  stylet  aspiration  test  prevents  esophageal  intubation. 

References: 

1 .  Mallampati  SR,  et  al:  Can  J  Anaesih  34:  204-13. 1987. 

2.  Samsoon  GLT,  Young  JRB:  Anaesthesia  42:  487-490,  1987. 

Acknowledgement: 

Thanks  are  due  to  Augustine  Medical,  Inc.  for  providing  the  Augustine  Guides. 


INFLUENCE  OF  EARLY,  QUALIFIED  ON-SCENE  RESUSCITATION 
ON  IN-HOSPITAL  "DO  NOT  RESUSCITATE"  DECISIONS 
IN  PATIENTS  WITH  SEVERE  HEAD  INJURIES 


M.  Kaufmann,  B.  Buchmann,  D.  Scheidegger,  O.  Gratzl 

Department  of  Anaesthesia  and  Intensive  Care,  Department  of  Neurosurgery,  University  of  Basel, 
Switzerland 

An  effective  on-scene  resuscitation  program  results  in  more  severely  injured 
patients  reaching  the  hospital  alive.  To  evaluate  the  consequences  of  aggressive  on¬ 
scene  versus  in-hospital  resuscitation  on  subsequent  "Do  Not  Resuscitate"  (DNR) 
decisions,  561  consecutive  severely  head-injur^  patients  were  prospectively  studied. 

Patients  resuscitated  at  the  scene  of  the  injury,  in  a  regional  hospital  before 
transfer,  or  after  direct  admission  to  a  level  one  trauma  center  were  placed  in  groups 
1,  2,  and  3.  A  DNR  decision  was  made  when  all  possible  therapeutic  interventions 
proved  ineffective  and  irreversible  brain  damage  was  diagnosed  by  the  staff  of  the 
surgical  intensive  care  unit  (SICU),  the  neurosurgeon  and  a  consulting  neurologist. 

In  group  1  (n=94),  group  2  (n  =  145)  and  group  3  (n  =  130)  the  DNR  and 
mortality  rates  within  the  first  2  days  (13%,  15%,  13%,  respectively)  as  well  as  for 
the  entire  stay  in  the  SICU  (27%,  24%,  24%,  respectively)  were  comparable, 
regardless  of  where  resuscitation  initially  occurred.  One  hundred  ninety-two  patents 
did  not  meet  criteria  to  be  included  in  one  of  the  three  groups. 

Our  data  do  not  support  the  assumption  that  aggressive  resuscitation  at  the  scene 
of  the  injury  may,  instead  of  improving  overall  outcome,  increase  morbidity  and 
mortality  rates  because  more  severely  head-injured  patients  now  reach  the  hospital 
alive.  Despite  the  fact  that  patients  in  group  1  presumably  represent  a  category  with 
more  severe  injuries,  no  difference  in  DNR  or  mortality  rates  between  the  3  groups 
could  be  observed.  We  suggest  that  early,  efficient  resuscitation  represents  the  best 
treatment  for  patients  with  severe  head  injuries  as  it  will  be  a  substantial  contribution 
to  the  reduction  of  secondary  brain  damage. 


Death  and  DNR  ratea  according  to  circnmatancea  of  intubation 

Group  and  Mode  of  Transport 

Total 
Number  of 
PatienU 

Percent 
Intubated 
Within  1  Hour 

Percent  Incubated 
Within  I  Hour 

Dead  +  DNR 

Percent  of  All  PatienU 

Dead  -t-  DNR 

In  46 
Hours 

During 
Total 
SICU  Suy 

Id  46 
Hours 

During 

Total 

SICU  Suy 

1  (Intubated  at  Scene) 

Helicopter 

7? 

93 

8 

22 

8 

22 

Ambulance 

22 

96 

27 

41 

27 

41 

Total 

94 

94 

13 

27 

13 

27 

2  (Incubated  at  Regional 

Hospital) 

Helicopter 

68 

68 

9 

15 

13 

25 

Ambulance 

77 

o8 

12 

20 

16 

23 

Total 

145 

63 

10 

IT 

15 

24 

3  (Intubated  on  Direct 

Admission) 

Helicopter 

Ambulance 

3 

127 

58 

10 

19 

13 

24 

Total 

130 

56 

10 

19 

13 

24 

RECALL  OF  SURGERY  AFTER  ANESTHESIA  FOR  TRAUMA 


M.V.  aemency^  NJ.  Thompson.  Department  of  Anesthesiology,  School  of  Medicine^ 
and  School  of  Public  Health,  Emoiy  University,  Atlanta,  Georgia. 

Purpose;  Awareness  during  surgery  and  recall  of  intraoperative  events  are  feared  by 
patients.  Trauma  patients  are  thought  to  be  predisposed  to  recall  because  of  their 
limited  toleration  of  anesthesia.  It  has  been  reported  that  11  percent  of  trauma 
patients  receiving  anesthesia  and  43  percent  of  those  too  unstable  to  receive  a 
continuous  anesthetic  had  recall  of  surgery.^*^  None  had  received  an  amnestic  agent. 
The  incidence  of  recall  at  our  institution  did  not  appear  to  be  as  high  as  reported 
possibly  reflecting  our  frequent  use  of  amnesties  as  part  of  anesthesia  for  trauma 
surgery.  This  pilot  study  evaluated  our  current  practice. 

Methods;  After  institutional  approval  and  patient  consent,  101  patients  undergoing 
surgery  for  abdominal,  thoracic,  neck  and/or  orthopedic  injuries  were  studied 
prospectively.  Anesthetic  management  was  determined  by  the  attending 
anesthesiologist.  Information  about  the  patient  and  anesthetic  was  gathered  by  the 
anesthetist  on  a  data  form  and  confirmed  by  an  investigator.  Each  patient  was 
interviewed  at  least  once  in  the  days  following  surgery.  Data  were  compiled  and 
analyzed  using  Chi  Square  and  stratified  Chi  Square. 

Results;  The  overall  rate  of  recall  (5%)  was  significantly  less  than  that  reported 
previously  (p=0.01).  When  the  data  were  stratified  by  "minutes  without  anesthesia" 
(Table),  differences  were  most  apparent  in  the  group  with  "no  anesthesia  :s  15  minutes" 
(p  =  0.036)  as  opposed  to  the  "no  anesthesia  >  15  minutes"  (p  =  0.66).  The  incidence  of 
recall  was  not  influenced  by  the  use  of  amnesties  (p=0.11).  Amazingly,  no  recall  was 
reported  by  the  51  patients  who  did  not  receive  an  amnestic. 

Table 


Recall  After  Anesthesia  for  Trauma  Study 


Patients  studied 
Recall 

Amnestic  given 
Recall/Amnestic 


Total 

101 

5/101  (  5%) 
50/101  (50%) 
5/50  (10%) 


No  Anesthesia 
>  15  minutes 
9/101  (9%) 
3/9  (33%) 
9/9  (100%) 
3/9  (33%) 


No  Anesthesia 
^  15  minutes 
92/101  (92%) 
2/92  (2%) 

41/92  (45%) 
2/41  (5%) 


Recall  =  recall  of  intraoperative  event 

Amnestic  =  administration  of  scopolamine  and/or  benzodiazepine 


Conclusions;  This  study  shows  that  recall  of  trauma  surgery  after  anesthesia  is  less 
than  previously  reported.  Although  amnesties  did  not  appear  to  play  a  role,  other 
factors,  such  as  improved  resuscitation  protocols  as  specified  by  Advanced  Trauma  Life 
Support  (ATLS),  may  permit  the  use  of  deeper  levels  of  anesthesia  and  a  lower 
incidence  of  recall.  Further  study  of  the  effectiveness  of  amnesties  in  anesthesia  for 
trauma  is  warranted. 

References;  (1)  Bogetz  MS,  Katz  JA.  Anesthesiology.  1984;61:6-9. 


TITLE:  EVALUATION  OF  THE  AUGUSTINE  ESOPHAGEAL  DETECTOR 
DEVICE  STYLET 


Aathon  A.L.  Kovac,  MD 

AffiUaUon:  Department  of  Anesthesiology,  Kansas  University  Medical  Center  (KUMC), 
3901  Rainbow  Blvd.,  Kansas  City,  KS  66160-7415 

The  Augustine  Guide^^  (Augustine  Medical,  Eden  Prairie,  MNKFigure)  is  a  new 
device  designed  for  rapid,  blind,  orotracheal  intubation,  which  uses  an  esophageal 
detector  device  (EDD)  as  a  stylet,  over  which  an  endotracheal  tube  is  guided  into  the 
trachea.  An  esophageal  obturator  airway  (EOA)  also  may  be  used  in  prehospital 
emergency  care.  Purposes  of  study:  l)to  determine  reliability  of  placement  2)to 
measure  negative  and  residual  pressure  and  volume,  and  syringe  plunger  recoil  obtained 
when  the  EDD  stylet  was  placed  separately  into  the  trachea  and  esophagus  of  a  cadaver, 
with  and  without  cm  EOA  in  place. 

Three  adult  recently  deceased  pre-embalmed  cadavers  were  obtained  through  the 
KUMC  Anatomy  Donor  Program.  Vacuum  measurements  were  determined  with  an 
HP  Amplifier  78205D  and  Timeter  Calibration  Analyzer  RT-200.  A  Baxter  Trantec 
pressure  transducer  was  calibrated  in  pressure  range  0-225  mmHg.  Fifteen  EDD  stylets 
were  evaluated  three  times  each  (n=45).  Each  EDD  stylet  was  advanced  to  the  same 
depth  into  the  esophagus  or  trachea.  A  35  ml  syringe  attached  to  stopcocks  and  EDD 
stylet  measured  mmHg  vacuum  and  residnal  pressure,  and  ml  residual  and  recoil  volume. 
Residual  volume  was  the  volume  in  syringe  after  release  of  plunger.  Residnal  pressure 
was  pressure  remaining  in  syringe  after  recoil  of  phmger  upon  release.  This  procedure 
was  repeated  with  EOA  in  place  and  cuff  inflated.  Data  values  were  evaluated  by't- 
tests,  ANOVA  and  chi-square  tests.  A  p<0.05  value  was  set  for  statistical  significance. 

Esophageal  placement  of  EDD  stylet  was  the  only  group  with  high  vacuum,  high 
residual  pressure,  low  residual  volume  and  syringe  plunger  recoil  (Table).  Other 
groups  had  low  vacuum,  zero  residnal  pressure,  high  residnal  volume  and  no  syringe 
plunger  recoiL 

Positive  tracheal  confirmation  of  the  EDD  stylet  syringe  was  easy  aspiration  of 
air  with  no  resistance  or  recoiL  Esophageal  placement  caused  recoil  and  resistance 
to  aspiration.  There  was  no  difference  in  negative  vacuum  recorded  of  EOA-trachea 
vs  trachea  with  no  EOA.  True  vacuum  for  esophagus  with  no  EOA  was  much  higher 
than  EOA-esophagns,  as  exhibited  by  resistance  to  syringe  plunger  withdrawal  and 
a  residnal  pressure,  recoil,  and  small  residnal  volume  (2-5  ml)  ^ter  release  of  plunger. 
Actual  vacuum  for  esophagus  was  greater  than  the  highest  measurable  value  of  the 
vacuum  monitor  (overrange  valne=225  mmHg). 

Definite  recoil  and  resistance  to  aspiration,  high  residnal  pressure  and  low  residnal 
volume  are  present  only  with  esophageal  placement  and  ^  EOA.  If  an  EOA  is  in  place 
when  testing  with  an  EDD  stylet,  a  false  positive  result  may  occur,  allowing  the 
intnbator  to  believe  falsely  that  the  EDD  stylet  is  in  the  trachea  when,  in  fact,  it  is 


Significant  difference  p<0.05  compared  to  esophagus 


ANAESTHESIA  IN  NORTHERN  IRAQ. 

S.Q.M.  Ttghe.  8.V.  Rudland,  RJ.  PeU^bridge^.  Departincnt  of  Anaesthetics,  The  Royal  Naval  Hospital 
HaaloTi  Goeport,  Hampshire,  P0I2  2AA  and'  Dspartmsnt  of  Statistics,  The  Institute  of  Naval  Medicino, 
Afverstoke,  Goaport,  Hampohire.  P012  2DP.  United  Kingdom. 

Objective:  To  optimize  fiituro  military  anaesthetic  practice. 

Design:  Prospective  audit 

Setting:  A  Royal  Marine  field  hospital  in  Northern  Iraq. 

Beeulte:  71  anaesthetics  vrere  administered  to  62  patients  over  si*  weeks.  The  drowover  "Triaervice 
anaasthatk:  apparatus”'  (TSA)  was  used  wdth  controlled  hyperventilation  and  either 
halothane/trichloroethylene  (HTCV)  (23)  or  Isoflurane  acV)  (16),  fbr  all  emergency  surgery  and  boiuo 
elective  procedures.  Unsupplemented  atmosphrrk  air  was  used  during  stable  armestheeia,  at  an  altitude 
of  1,200  matrea,  with  satisfactory  SpO^.  Other  tachnlqiies  for  oerondary  surgery  included  spontaneous 
respiration  trom  the  TSA  (HTS’^  (9).  ketamlne/mldaiolam,  either  with  controlled  venlilatiuu  (KMCV)’ 
(1),  or  without  (KM6V)  (12),  or  locai  anaesthesia  (LA)  (11).  A  degree  of  intertaive  care  was  provided  for 
four  patients.  The  Propaq  1(U  provided  all  necessary  monitoring  continuously. 

Systolic  blood  pressure  waa  significantly  higher  with  ICV,  compared  with  HTCV  (P  <  O.OC).  ICy  poUenU 
recovered  more  quickly  than  with  HTCV  (P  <  0.06, 17  versus  30  minutes  for  meau  time  from  reversal  to 
fill!  orientation}  but  w«ra  significantly  older  and  heavier  (P<0.06).  ICV  was  ndminiatered  later  in  the 
deplcgrment  when  skili  had  probably  improved.  There  were  no  dinerencea  In  morphine  consumptiou.  (^ts 
were  4.70,  8.&4, 2.09,  0.66  and  8.67  pence/kg/hour  for  HTCV,  ICV,  HT8V,  KMSV  arid  KMCV  techniques 
respeotivaly  and  tha  entire  anaesthetic  drug  cost  wag  only  £127.  Drawovar  techniques  with  controlled 
ventilation  were  most  satisfactory  for  children  down  to  6.6  kg. 

Coitolnalona:  Isoflurana  is  a  highly  acceptable  alternative  to  the  standard  halothane/trichloroethylene 
combination  with  the  TSA  Haloihane  cannot  be  used  for  the  repeat  BJiaestheaia  no  often  neccasary  and 
Irldlloroethylene  is  now  unavailable.  Controlled  hyperventilation  with  unaupplemented  air  is  acceptable 
in  stable  patients  and  conserves  valuable  oxygen.  Total  intravenoua  anaestheua  was  also  a  useful  technique 
for  secondary  procedures.  The  TSA  is  suitable  for  paediatric  patients  with  cailrulled  respiration.  Local 
anaesthesia  is  both  feasible  and  useful  in  the  field.  Sophisticated  monitoring  ia  now  possible  in  the  front 
Una  and  sofa  anaastheaia  can  be  administered  with  minimal  equipment. 

Referencea: 

IJIOUGHTON  IT.  The  Triserviea  onaesthetje  apparatus.  Anarjithuia  1981;  38:  1094*1108- 
2.R£8TALiL  J,  TULLY  AM.  WARD  PJ,  KEDD  AG.  Total  intmveuuua  wiaeaUiesia  for  military  surgery.  A 
technique  using  ketamine,  midazolam  ond  vecuronium.  Anaeathena  1088;  43:  48-40. 


ISOLATED  SPLENIC  TRAUMA  ASSOCIATED  WITH  HEMODYNAMIC 
STABILITY:  ROLE  OF  SYSTEMATIC  ABDOMINAL  COMPUTED  TOMOGRAPHY 
(CT)  IN  SURGICAL  DECISION  MAKING. 

J.J.  Estorc,  MD*.  P.  Richard,  MD*.  J.E.  dc  La  Coussave.  MD.  MSc*.  A.  Proust,  MD*.  L. 
Metge,  MD**,  F.M.  Lopez,  MD**,  J.J.  Eledjam,  MD*. 

*  Department  of  Anesthesiology,  Critical  Care  and  Emergency. 

**  Department  of  Radiology.  University  Hospital  Nimes,  France. 

Treatment  of  isolated  splenic  trauma  includes  various  attitudes  from  splenectomy 
to  surgical  abstention.  However,  surgical  abstention  requires  precise  diagnosis. 
The  aim  of  this  preliminary  study  was  to  evaluate  the  role  of  systematic  CT  in 
surgical  decision  making  and  medical  supervision. 

Methods:  Patients  were  included  in  this  prospective  study  when  they  had  a  history  ’ 
of  isolated  abdominal  trauma  with  clinical  signs  of  abdominal  lesions  and 
hemodynamic  stability.  All  had  splenic  injury  and/or  hemoperitoneum  diagnosed 
by  abdominal  echography,  which  is  systematically  performed  in  case  of  i 
abdominal  trauma  in  our  Institution.  Patients  were  excluded  when  aged  over  60 
years  or  when  they  required  urgent  surgery.  Also  where  excluded  patients  with  j 
allergy  to  iodine,  hemodynamic  unsiabiliiy,  other  Lraumatie  lesions  requiring  i 
surgical  procedure  and/or  a  previous  history  of  splenic  disease  or  coagulopathy.  i 
When  surgical  abstention  was  a  priori  decided,  patients  were  led  strictly  in  the 
dorsal  decubitus  position  for  3  weeks.  During  the  first  week,  hemodynamic 
parameters  were  measured  every  hour,  hematocrit  every  6  hours,  hemoglobin 
level  and  hemogram  every  day.  During  the  next  two  weeks,  clinical  parameters  j 
and  hematocrit  were  measured  daily  and  hemogram  3  times  a  week.  CT  (Somaton 
Plus,  Siemens,  Germany)  was  performed  immediately  after  trauma.  10  and  21  days 
afterwards.  For  these  3  examinations,  the  seans  were  realized  before,  within  and  ' 
after  IV  iodine  injection. 

Results:  From  January  to  December  1991,  16  patients  entered  the  study.  All  of  them 
exhibited  peritoneal  liquid  at  the  echographic  examination.  Six  patients  had 
splenic  fractures.  Surgery  was  performed  immediately  after  the  first  CT 
examination  in  2  patients  (splenectomy  for  multiple  fractures  and  superior  polar 
fracture)  and  after  the  second  CT  examination  in  2  other  patients  (increasing 
volume  of  the  hemoperitoneum:  1  splenectomy,  1  splenorraphy);  the  two 
remaining  patients  required  surgical  abstention.  In  these  latest  patients,  | 
hemoperitoneum  disappeared  at  the  second  CT  examination  (hypodensity  in  1  ] 

patient,  hyperdensity  in  the  other)  and  the  last  CT  examination  showed  complete 
recovery.  Ten  patients  had  splenic  contusion  at  the  first  CT  examination.  One 
patient  required  splenectomy  after  the  second  CT  examination  (sub-capsular 
hematoma  and  increasing  volume  of  the  hemoperitoneum).  The  other  patients  had 
spontaneously  a  complete  recovery  at  the  Srd  CT  examination.  No  patients  in  the 
surgical  abstention  group  required  either  transfusion  or  suffered  for  secondary 
splenic  rupture. 


Discussion/Conclusion:  In  victims  of  abdominal  trauma  with  splenic  lesion 
associated  with  hemodynamic  stability,  the  repeated  CT  examination  can  help 
immediate  and  delayed  surgical  decision  making.  Indeed,  contusions  do  never 
seem  to  require  surgery,  except  sub-capsular  hematoma.  In  contrast,  splenic 
rupture  necessitates  a  strict  supervision. 

This  work  was  supported  in  part  through  award  of  a  research  grant  by  the 
International  Trauma  Anesthesia  and  Critical  Care  Society  (ITACCS) 


RISK  OF  BACTEREMIA  IN  TRAUMA  PATIENTS  DUE  TO  THE  USAGE  OF 
INTRAOPERATIVE  AUTOTRANSFUSION 

S.  Kapral.  E.  Donner,  P.  Krafft,  L  Tonzcar  and  C.  Weinstabl.  Department  of 
Anesthesia  and  General  Intensive  Care,  University  of  Vienna,  Austria 

During  the  last  decade  the  use  of  intraoperative  autotransfusion  ((AT)  has 
become  a  routine  method  for  blood  replacement  during  orthopedic  and  trauma 
surgery.  However,  it  has  been  speculated  (1)  that  bacteria  derived  from  patients 
skin,  wound  and  environment  may  gain  access  to  the  patients  circulation. 

The  aim  of  our  study  was,  to  investigate  whether  there  are  differences  in  the 
frequency  of  bacteremia  and  infectious  complications  in  patients  treated  with  or 
without  lAT. 

Methods:  We  investigated  in  a  randomized  study  design  36  consecutive  patients 
suffering  from  hip  fractures  who  underwent  surgical  repair.  In  group  1(19  patients; 
mean  age  66.5±21  years)  blood  volume  was  restored  by  lAT  (Shiley  Therapeutic 
Autotransfusion  System).  Group  II  (17  patients;  mean  age  79.7±13years)  received 
homologous  packed  red  cells.  Patients  with  carcinoma,  evidence  for  infection  or 
immunological  dieseases  were  excluded  from  the  study.  For  determination  of 
bacteremia  blood  cultures  were  taken  from  the  reinfusion  bag  intraoperatively  and 
by  sterile  venopuncture  on  the  first  postoperative  day.  Furthermore,  leucocyte  count, 
body  tem.perature  and  C-reactive  protein  serum  levels  (GRP)  were  determined 
immediately  preoperatively  and  daily  during  the  first  postoperative  week.  Data  are 
expressed  as  mean±SD.  For  statistical  analysis  a  chi-square  test  using  Yates' 
correction  was  calculated.  A  p-value  <  0.05  was  regarded  as  significant. 

Results:  At  the  first  postoperative  day,  we  found  positive  blood  cultures  in  6  of  19 
patients  in  the  lAT  group,  while  all  blood  cultures  in  group  II  remained  sterile 
(p<0.05).  Isolated  bacterial  species  were  Staphylococcus  epidermidis  (4  isolations). 
Streptococcus  viridans  and  Corynebacteria  (1  isolation  each).  However,  positive 
results  in  the  cultured  reinfusate  were  found  in  13  out  of  19  cultures  (S.  epidermidis: 
10,  S.  viridans:  2,  Corynebacteria:  1).  Body  temperature  at  the  first  postoperative 
day  was  higher  in  the  patients  with  proven  bacteremia  (38,1  ±0.5)  compared  to  the 
patients  with  sterile  cultures  (37.6±0.8),  although  this  trend  ■.  d  not  reach  statistical 
significance.  During  the  observation  period  no  significant  differences  were  found  for 
leucocyte  counts  and  GRP  serum  levels.  No  patient  developed  signs  of  clinically 
relevant  infectious  disease. 

Conclusion:  Bacterial  contamination,  which  may  lead  to  bacteremia,  is  a  common 
finding  in  washed  erythrocyte  preparations  for  autotransfusion.  However,  all  bacterial 
species  isolated  in  our  study  exhibit  a  low  pathogenic  potency  and  therefore  may 
lead  to  infection  only  in  severely  immunocompromised  patients.  Since  none  of  our 
patients  showed  any  clinical  or  laboratory  signs  of  infection  that  persisted  beyond 
the  first  postoperative  day,  a  widespread  usage  of  intraoperative  autotransfusion 
does  not  seem  to  have  a  negative  influence  on  patients  course  and  outcome. 

(1)  Davies  MJ,  Cronin  KC,  Moran  P  et  al:  Anaesth  Intensive  Care  1987;  15:282-88 
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Rcc(Uitly,  jugular  bulb  oxygen  :'.atur;ition 
nlca]  ICU  practice  as  possible  bed  side  ind 
quacy  in  severe  head  injured  patients. 

the  following  report,  wc  will  discuss  it: 
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in  defining  the  "optimal"  cerebral  porfn::i<in  pressure  (CPP) 


a;; 

by 


bed  :;ide  guide 
evaluating  tlie 


correlation  between  Sj02  and  CPP. 

Twenty  patients,  suffering  from  severe  head  injury  (GCS<8)  were  :;elected. 
Intracranial  pressure  was  monitored  by  means  of  an  intraventricular  catheter. 
Jugular  bulb  oxygen  saturation  was  monitored  by  an  Opticath  AF  (Oximetrix)  lo¬ 
cated  in  the  Jugular  bulb.  Jugular  lactate  determinations  allowed  the  exclu¬ 
sion  of  already  ischemic  patients,  for  these  have  a  proven  poor  correlation 
between  cerebral  blood  flow  and  Sj02. 

Correlation  between  Sj02  and  CPP  was  analyzed  during  the  first  3  days  after 
trauma.  Only  values  of  non-ischemic  periods  (indicated  by  normal  jugular  lac¬ 
tate  levels)  were  taken  in  consideration.  Linear  regression  analysis  of  all 
data  on  CPP  and  Sj02  showed  a  correlation  coefficient  of  0.19  (n=1440). 
Individual  analysis  of  patient  data  (n=72/pt)  showed  in  7  patients  a  correla¬ 
tion  coefficient  greater  than  0.5  (0.55  -  0.81),  while  in  3  patients  even  a 
negative  correlation  could  be  established  (-0.62  to  -0.74). 

The  poor  overall  correlation  could  possibly  be  attributed  to  variations  in 
other  factors  influencing  the  Sj02  (as  PaC02)  or  to  CPP  values  far  above  the 
lower  autoregulatory  limit. 

Evaluation  of  possible  CPP  breakpoints  (=  lower  autoregulatory  limit  indicated 
by  Sj02  values  less  than  55  %)  was  then  made. 

In  7  patients,  we  observed  a  CPP  breakpoint  at  65  mmHg,  starting  from  which 
CPP  and  Sj02  decreased  linearly.  In  the  other  patients  no  CPP  breakpoint  could 
be  found  (but  the  mean  lowest  CPP  value  in  this  group  was  64.5  mmHg,  while  it 
was  only  50.4  mmHg  in  the  group  with  CPP  breakpoint). 

jNevertheless,  it  should  also  be  noted  that  In  patients  with  high  CPP  values 
(above  80  mmHg)  low  Sj02  values  (<55  %)  did  occur.  Most  of  these  could  be 
attributed  to  low  PaC02  values  (hyperventilation  !)  or  to  severe  anemia  (haemo- 
globlne  less  than  8  mg/dl) . 

In  conclusion,  we  could  state  that  continuous  Sj02  monitoring  seems  very 
promising  in  defining  the  individual  "optimal"  cerebral  perfusion  pressure 
in  severe  head  Injured  patients. 


PROSPECTIVE  TRIAL  OF  SUPRANORHAL  HEMODYNAMIC  VALUES 
AS  THERAPEUTIC  GOALS  IN  PATIENTS  WITH  MULTIPLE  TRAUMA 
Walter  MAURITZ,  Gerlinde  GRANDITSCH,  Eva-Maria  LEITNER-REIDINGER 
Department  of  Anesthesia  and  Critical  Care  Medicine 
Trauma  Hospital  Lorenz  Bohler,  1200  Vienna,  Austria 

Multiple  organ  failure  <MOF)  following  major  trauma  is  a  common 
problem  associated  with  poor  prognosis.  Previous  studies  in  sep¬ 
tic  patients  have  clearly  demonstrated  that  the  use  of  survi¬ 
vor's  supranormal  values  as  therapeutic  goals  reduces  mortality, 
morbidity  (number  of  failing  organs)  and  length  of  respirator 
and  ICU  treatment.  We  hypothesized  that  these  goals  might  also 
be  useful  in  patients  with  multiple  trauma. 

Methods :  In  1991  (prospective  "supranormal"  goup) ,  PA-catheters 
were  placed  in  all  patients  with  major  trauma  (ISS  >  25);  fluids 
( cristalloids ,  PRCs,  FFP)  and  catecholamines  (norepinephrine  and 
dobutamine)  were  given  to  achieve  the  following  goals:  Cl  >  4.5 
l/min/m2,  MAP  >  70  mmHg ,  12  <  PCWP  <  18  mmHg ,  02-extraction  < 
0.25,  and  lactate  <  1  mmol/1.  Evaluated  here  were  only  patients 
suffering  from  major  trauma  who  survived  at  least  24  hours  and 
had  no  head  injuries  (n  =  18).  The  retrospective  ‘control*  group 
comprised  of  all  19  patients  with  similar  trauma  pattern  treated 
in  1990.  In  these,  fluid  and  catecholamine  administration  were 
guided  by  the  following  s:  MAP  >  70  mmHg,  8  >  CVP  >  12  mmHg, 

diuresis  >  50  ml/h.  Duration  of  ICU  and  ventilator  treatment, 

number  of  organ  failures  and  outcome  were  compared  between  the 
groups . 

Results :  A  summary  is  given  in  the  table: 


Parameter 

control 

group 

supranormal  group  significance  i 

Sex  m/ f 

1  3 

/ 

6 

15 

/ 

3 

—  - 

— 

Age 

47 

■f 

20 

43 

+ 

1  1 

n  .  s  . 

Age  S 

36 

•f 

1  5 

1 

44 

1  2  1 

P 

<0.05 

Age  NS 

60 

+ 

20 

1 

36 

+ 

9  1 

P 

<  0.01 

ISS 

40 

9 

43 

1  3 

n  .  s  . 

ISS  S 

37 

+ 

8 

1 

39 

+ 

1  2  1 

n  .  s  . 

ISS  NS 

44 

+ 

8 

1 

54 

+ 

13  1 

P 

<0.05 

Resp.  days 

22 

+ 

15 

20 

+ 

9 

n  .  s  . 

Resp.  days  S 

26 

+ 

17 

1 

1  7 

+ 

10  1 

P 

<0.05 

Resp.  days  NS 

17 

+ 

10 

26 

+ 

1 5  1 

P 

<0.05 

ICU  days 

36 

+ 

37 

28 

+ 

1  3 

n  .  s  . 

ICU  days  S 

49 

28 

1 

29 

+ 

1  3 

P 

<  0.05 

ICU  days  NS 

17 

+ 

10 

1 

26 

+ 

15 

P 

<  0.05 

ARDS  1 st  week 

6 

4 

n  .  s  . 

ARDS  late 

- 

1 

n  .  s  . 

MOF  1 st  week 

7 

2 

P 

=  0.08 

MOF  late 

2 

3 

n  .  s  . 

Deaths 

8/19 

142%) 

5/18 

(28%) 

n  .  s  . 

Legend:  S:  survivors 

N: 

nonsurvivors ; 

1 

=  P 

<  0.05  within  group 

Discussion:  At 

present 

J 

the 

prospective 

group  in  this  ongoing 

study  is  not 

large 

enough  to 

allow  for 

any 

recommendations.  Wo 

believe,  however,  that  slightly  better  outcome,  decreased  ICU 
and  ventilator  days,  decreased  number  of  MOFs  and  significantly 
higher  ISS  scores  in  nonsurvivors  may  prompt  other  investigators 
to  test  our  hypothesis. 


EFFECTS  OF  PROSTAGLANDIN  Ei  ON  RENAL  BLOOD  FLOW  AND  RENAL  FUNCTION  AFTER  ACUTE  ISCHEMIA 
IN  DOGS 


A.NAGATANI*.  K.  TSUZAKI,  H.  NAKAMURA.  O.  SHIBATA.  S.  HASEBA*.  AND  K.  SUMIKAWA.  Intensive 
Care  Unit,  Nagasaki  University  Hospital*  Department  of  Anesthesiology.  School  of  Medicine,  Nagasaki 
University 

Deterioration  of  renal  circulation  and  renal  function  following  renal  ischemia  are  serious  problems  in 
clinical  states.  On  the  other  hand,  it  has  been  thought  that  prostaglandin  Ej  (PGEi)  play  an  important  role 
for  mainCaing  renal  function.  The  present  study  was  designed  to  investigate  the  effect  of  PGE]  on  renal 
blood  tiow  (RBF)  and  renal  function  after  acute  ischemia. 

METHODS;  This  experiment  was  approved  and  performed  according  to  the  Guidelines  for  Animal 
Experiment  Society  of  Nagasaki  University  The  twenty-two  mongrel  dogs  were  anaesthetized  with 
pentobarbital  sodium  and  endotracheally  intubated.  The  left  femoral  artery  was  catheterized  for 
monitering  of  arterial  pressure  and  for  the  withdrawal  of  reference  blood  samples.  The  left  femoral  vein 
was  catheterised  for  infusion  of  Ringer's  solution.Cardiac  out  pat  and  RBF  were  meassured  with 
electromagnetic  flowmetry.  Renal  cortical  and  medullary  blood  flow  were  measured  by  a  hydrogen  washout  | 
technique  and  a  tissue  blood  flow  meter  The  right  kidney  was  removed  and  the  ischemic  model  was  made  by  ] 
clamping  of  left  renal  artery  for  1  hour.  The  dogs  ware  assigned  into  3  groups.  Groupl(n=8)  was  the  control 
that  had  no  treatment  after  ischemia,  Group2(n=7)  was  administered  PGEj  lOng/kg/min  for  2  hours  into 
renal  artery  after  declamping  it.  Group3  (n=7)  was  injected  PGEi  1200ng/kg  as  a  bolus  into  renal  artery 
after  declampir.g  it.  Statistical  analysis  were  made  with  Student's  t-test  and  P<0.05  was  considered 
significant. 

RESULTS:  In  control  group,  acute  renal  ischemia  caused  a  decrease  in  RBF  and  in  glomerular  filtration  rate 
(GFR).  The  decrease  in  RBF  and  GFR  was  prevented  markedly  in  group3  but  not  in  group2.  In  group2.  unn 
volume  and  excreted  fraction  of  sodium  (FENa)  increased  significantry  as  compared  with  control  or  group3. 

CONCLUnON:  The  results  show  that  bolus  injection  of  PGEj  into  renal  artery  exerts  effect  to  improve  the 
reduction  of  RBF  and  GFR  after  renal  ischemia. This  effect  might  be  due  to  inhibition  of  the  renal  aflcrcnt 
arteriole  constriction.  The  continuous  infusion  of  PGEj  into  renal  artery  has  effects  to  inhibit  rcabsorption 
of  water  and  sodium  in  renal  tubules 
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INFLUENCE  OF  MAST  INFLATION  AND  VARIOUS  DEGREES  OF  HEAD 
ELEVATION  ON  INTRACRANIAL  PRESSURE  IN  CHILDREN; 

Ph  Mever.  MM  Jarreau,  B  Charron,  P  Carli.  G  Barrier  Departement  d'anesthesie- 
reanlmatlon  and  SAMU  de  Paris  Hopltal  Necker- Enfants  Malades  Paris  France 

Military  antishock  trousers  (MAST)  is  widely  used  in  trauma  patients  with 
cardiovascular  instability  (1). These  patients  have  frequently  associated  severe 
head  injuries  with  the  risk  of  increased  intracranial  pressure  (ICP).  The  MAST 
have  been  implicated  in  Increased  ICP  (2).  The  aim  of  this  study  was  to  establish 
the  Influence  of  MAST  Inflation  with  various  degrees  of  head  elevation  on  ICP 
and  cerebral  perfusion  pressure  (CPP)  in  children. 

This  study  included  16  children  7,8±3.6  years  old. weighting  24±3,8  kg  Tliese 
children  had  previous  extradural  ICP  monitor  insertion  for  suspected 
intracranial  hypertension.  Baseline  ICP  was  considered  as  moderately 
increased  except  in  3  patients  with  intracranial  mass.  All  the  children  were 
normovolemic  at  the  time  of  the  study  that  was  performed  just  before  ICP 
monitor  removal  under  light  sedation  with  0,3  mg/kg  of  intra-venous 
midazolam.  ICP,  mean  arterial  pressure  (MAP)  and  derivated  CPP  were 
measured  under  5  different  circumstances:  supine  (TO),  after  MAST  irrflation  in 
the  supine  position  (Tl),  with  head  -trunk  elevation  of  10°  (T2).  30°  (T3)  and  in 
the  sitting  position  (T4),  after  MAST  deflation  in  the  sitting  position  (T5). 
Inflation  pressure  were  45  mmHg  on  limb  compartments  and  35  mmHg  on 
abdonrinal  compartment.  Statistical  analysis  used  Student's  T-test  and  Anova 
with  signifiance  considered  at  p<0,05. 

MAST  inflation  produced  a  30%  ICP  rise  in  the  supine  position  without 
variations  of  MAP  or  CPP.  A  head  lift  of  10°  was  sufficient  to  reduce  the  ICP  to 
its  control  value  (TO).  Further  elevation  of  the  head  ,  though  decreasing  ICP. 
did  not  improve  CPP. 


TO 

Tl 

T2 

T3 

T4 

T5 

ICP 

10.5±5 

13,8±5* 

9.315,1 

8.6+5 

5.815.2 

MAP 

87.8±4 

88±5 

83.6±6 

82.313 

82,1+6 

79.317 

CPP 

77,3±6 

74.2±9 

73.118 

7316 

73,618 

73.518 

•  p<0.05  Vs  TO  °  p<0.0 1  Vs  T 1 


In  conclusion  MAST  Inflation  induces  a  moderate  rise  in  ICP  without 
deleterious  effects  on  CPP  in  normovolemic  subjects  with  mild  intracranial 
hypertension.  Positioning  of  the  head  can  eliminate  this  rise.  The  beneficial 
effects  of  MAST  on  MAP  and  CPP  in  the  presence  of  severe  hypovolemia  may 
probably  overtake  the  deleterious  effects  on  ICP  in  the  presence  of  severe  head 
injury. 


References  ; 
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EARLY  COAGUIATION  DISORDERS  IN  SEVERE  HEAD  TRAUMA  PATIENT  IN  THE 
PREHOSPITAL  SETTINGS 

O.  Lamour.  Ph.  Meyer.  M.  Bousquet.  P.  Carli  SAMU  de  PARIS,  Departement 
d'Anesthesle  Reanlmatlon,  Hopital  Necker  Enfants-Malades  Paris  France 

Coagulation  disorders  are  frequent  in  head  trauma  patient.  They  are  related  to  the 
severity  of  the  injury,  and  probably  caused  by  the  release  of  the  brain  endothelial 
fibrinolytic  factors  ().  The  origin  of  this  phenomenon  is  not  well  known.  The  aim  of 
this  study  was  to  assess  the  severity  of  coagulation  disorders  in  head  trauma  patients 
in  the  prehospital  settings.  During  their  management  by  a  medical  team  of  the 
SAMU,  36  patients  were  studied.  They  have  received  ATLS  according  to  their 
physical  status.  Blood  samples  were  drawn  on  scene  (Tl)  and  at  the  arrival  at  the 
hospital  (t2),  for  the  laboratory  test  ;  platelet  count,  fibrinogen,  a  PTT,  Pt,  fibrin  split 
products  and  degradation  products.  Patients  characteristics  and  treatment  were 
precisely  recorded.  Patients  who  have  received  15  ml/kg  of  volume  loading  before 
reaching  the  hospital  were  excluded. 

Results  :  the  first  sample  (Tl)  were  drawn  at  36  ±  5  minutes  after  the  accident,  and 
the  second  (T2)  at  the  arrival  at  the  hospital  at  35  ±  25  min.  The  patients  were  divided 
in  3  groups  according  to  their  Glasgow  Coma  Score.  In  group  1  (GSC  =  15,  n  =  15)  no 
coagulation  disorder  were  observed,  and  no  patient  died.  In  group  2,  (GSC  <  15  n  =4)  a 
coagulation  disorder  appeared  at  T2  in  one  patient.  No  patient  died  in  this  group.  .In 
group  3  (GCS  <  7)  1 1  patients  with  severe  isolated  head  trauma  were  included.  Early 
coagulation  disorder  were  observed  (fibrin  degradation  products)  in  69%  of  the 
patient  and  prolonged  TPA  in  43%.  At  T2.  the  coagulation  disorders  worsen  ;  all  the 
patients  had  a  DIC,  and  43%  of  them  died. 

In  conclusion,  coagulation  disorder  are  early  and  severe  head  trauma  patients  with 
low  GCS. 

References  ; 

(1)  J  Neurosurg,  1978.  49  :  357-365 

(2)  J  Pediatric  .  1982,  100.  687-691 


EAPiLY  EXPERIENCE  OF  INTEGRATED  PRE-  AND  IN-HOSPITAL  ACUTE 
MANAGEMENT  OF  SEVERELY  INJURIED  CHILDREN: 

Ph  Mever.  C.  Bulsson,  P.  Carll  Depaiiement  d'anesthesle-reanlmatlon  and  SAMU  de 
Parts  Hopital  Necker-Enfants  Malades  Paris  France 

Multiple  trauma  remains  the  leading  cause  of  death  in  children  over  one  year 

(l).Most  of  the  early  deaths  caused  by  acute  respiratory  failure. secondary  brain 
lesions  and  inadequately  treated  intra-abdominal  bleeding  could  probably  be 
prevented  by  acute  emergency  management  (2).  This  study  reports  our  early 
experience  with  integrated  pre-  and  in-hosirilal  initial  management  of  severe 
paediatric  multiple  trauma. 

In  the  prehospital  settings,  initial  resuscitation  and  medical  evaluation  was 
provided  by  medical  team  of  the  SAMU  including  a  trained  anaesthesiologist  or  an 
emergency  physicians  .  A  direct  telephone  consultation  between  the  medical 
controller  of  the  dispatching  centre  and  the  physicians  in  charge  of  the  in-hospital 
receiving  team  was  mandatory.  It  allowed  a  precise  initial  assessment  of  the 
severity  of  injuries,  eolation  by  paediatric  trauma  score  (FFS)  .  Glasgow  coma  score 
(GCS),  and  activation  of  the  hospital  receiving  team.  1'he  designated  receiving  area 
was  part  of  the  recovery  room  of  our  institution,  a  teaching  paediatric  hospital 
including  all  surgical  and  PICU  facilities.  Trauma  team  in  charge  of  initial 
management  and  continuing  monitoring  during  explorations  was  staffed  by  fully 
trained  paediatric  anaesthesiologists  and  immediately  available  consulting  senior 
surgeons  of  all  the  required  specialities.  Mechanism.  extend  and  severity  of 
Injuries,  pre-hospital  and  initial  in-hospital  managements,  surgical  procedures, 
duration  of  stay  In  the  recovery  room  and  early  deaths  were  analyzed. 

Thirty  five  children  6,8±4.4  years  old.weighting  27.1±3,4  kg  with  blunt  trauma 
were  admitted  during  this  study.  The  main  causes  of  the  trauma  were  .  fall  28,5%, 
pedestrian  or  bicycle  and  motor  vehicle  accidents  35,2%.  Mean  FTS  and  GCS  were 
6.6±3,4  and  11.5±4.5.  The  most  frequently  observed  injuries  were  ;  head 
(64. 5%), orthopedic  (57%)  and  thoracic  trauma  (32%).  All  children  had  an  IV  line 
inserted  in  the  prehospital  settings  and  they  received  35±25,5  ml/kg  of  colloids 
before  admission  and  6  out  of  the  35  were  in  hypovolemic  shock  at  their  admission. 
lYacheal  intubation  was  performed  at  the  scene  in  37%  (100%  with  GCS  <8  and 
62.5%  with  PTS  <8).  and  8,5  %  of  the  remaining  patients  were  intubated  at  their 
admission.  Mean  duration  of  the  management  by  the  trauma  team  from  arrival  up 
to  the  transfer  to  surgical  wards  (or  PICU  )  after  stabilization  ,  diagnostic  tests,  and 
surgical  procedure  when  nv^eded  was  8,37+7.9  hours.  Invasive  monitoring  including 
radial  artery  catheter  )  was  used  in  51%  of  the  cases.  Surgical  treatment  included 
minor  procedures  performed  in  the  recoveiy  room  (ICP  monitors  or  thoracostomy 
tube  insertion  and  orthopedic  traction)  in  30%  and  emergent  surgical  procedures  in 
40%of  the  cases.  No  possibly  preventable  death  was  observed  in  this  series.  Overall 
mortality  was  8,5%  with  5,4%  within  the  first  12  hours. 

An  efficient  link  between  in  and  out  hospital  care  simplify  the  patient 
management.  Involvement  of  trauma  anesthesiologist  in  the  prehospital  settings  is 
one  of  the  simplest  evolution  improve  this  link,  this  is  mandatory  to  reduce  the 
early  mortality  of  young  polytraumatized  children  (3). 

References  : 
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INTERHOSPITAL  MEDICAL  TRANSPORT  OF  PATIENTS  WITH  SEVERE  ARDS  A.Ro7PnhPm  M  n 
O.Lamour  M.D,  P.Delpech  M.D,  D.Janniere  M.D,  M.Bousque!  M.D,  P.Carli  M.D 
Department  of  Anesthesiology  and  SAMU  de  PARIS 
Hdpital  NECKER.  PARIS.  FRANCE 

Adult  respiratory  distress  syndrome  (ARDS)  needs  specialized  treatment,  such  as  extra-corporeal  CO2 
removal  (ECCO2R)  or  extra-corporeal  membrane  oxygenation  (ECMO)  which  are  only  available  in  tew 
intensive  care  units  (ICLI)(1).  Consequently  the  patients  need  to  be  transported  as  safely  as  possible  to 
these  specialized  units.  We  report  our  experience  in  these  transports. 

Methods  :  30  consecutive  patients  with  severe  ARDS  were  prospectively  studied.  Conventional 
methods  of  ventilation  with  positive  end  expiratory  pressure  (PEEP)  was  unable  to  provide  correct  blood 
oxygenation  and  CO2  elimination.  The  transport  team  included  at  least  one  physician  specialized  in 
anesthesiology  or  critical  care.  Ambulances,  helicopters  or  planes  were  used  for  transports.  All  patients 
were  ventilated  during  the  transport  with  sophisticated  intensive  care  ventilators  (Servo  900C  Siemens 
or  Bird  8400ST).  Patients  age  (mean±SD),  PEEP,  Fi02,  lowest  arterial  systolic  blood  pressure  (mmHg), 
arterial  blood  gases  (Pa02  and  PaC02  before  and  just  after  transport ,  duration  of  transport  (meantSD), 
transports  hazards  and  outcome  were  recorded.  Patients  were  shared  in  3  groups  according  variations  of 
Pa02  during  transport  :  group  1  Pa02  increased,  group  2  Pa02  did  not  change,  group  3  Pa02 
decreased. 

Results  :  Patients  were  15  male  and  15  female.  Age  was  30±9.9  years  (min:l3,  max:50).  Mean  duration 
of  transport  was  179±92  min  (max;420.  min:60).  Mean  PEEP  level  was12  (max:18,  min:5).  Mean  Fi02 
was  0.85  (max;1,  min;0.5).  The  mean  lowest  arterial  systolic  blood  pressure  was  105  mmHg  (min.70, 
max;150).  No  patient  died  during  transport.  Table  1  shows  variations  ot  Pa02  in  each  group. 


P02  before 

P02  after 

mmHg 

mmHg 

G1  n=13 

76,7141.2 

139196.3  * 

G2  n=11 

68.3118.7 

67.7118 

G3  n=6 

73.618.2 

55.814.6 

I  i 

*  p<0, 05  vs  p02  before  G1  “NS  vs  p02  before  G2  “•p<0.003  vs  p02  before  G3 

Tab.1  Variations  of  Pa02  before  and  after  transport 


Pa02  decreased  significantly  during  transport  in  group  3.  At  the  contrary  Pa02  increased  in  13  patients 
in  group  1.  The  improvment  of  arterial  Pa02  in  group  1  may  be  explained  by  a  better  ventilation  pattern 
provided  during  transport.  Converslv  the  deterioration  observed  in  group  3  majrbe  a  direct  consequence 
of  ARDS  evolution.  After  transfert19  patients  had  benefit  of  ECCO2R  (llsurvived.  8  died).  ECCO2R 
was  iiot  done  in  1 1  patients  (6  survived,  5  died). 

We  conclude  that  safe  transport  of  patients  with  ARDS  is  possible.  The  main  task  is  to  maintain 
continuity  of  care  (sophistiv^afed  ventilation  and  hemodynantic  monitoring)  in  order  to  avoid  Pa02 
deterioration  (2).  Critical  care  during  transport  is  then  mandatory  and  may  be  provided  in  the  best  way  by 
a  specialized  medical  team. 


(1)  P.D.Macnaughton,  T.W. Ewans  The  Lancet  Vol  339;Feb  22:469  72,1992 

(2)  S.S.Kee,  J. Sedgwick,  A.Bi  stow  Br.J  ot  Anesth  66:141  4,1991 


AN  EVALUATION  OF  FACTORS  INTERFERING  UPON  PULSE  OXIMETRIC 

MONITORING  IN  PREHOSPITAL  EMERGENCY  CARE 

M.  Helm,  L.  Lampl,  K.  Forstner*,  K.  H.  Bock 

Department  of  Anaesthesiology  and  Intensive  Care  Medicine, 

Federal  Armed  Forces  Medical  Center  at  Ulm,  Germany,  and 
*Department  of  Anaesthesiology  and  Intensive  Care  Medicine, 
University  of  Ulm,  Germany 

This  study  was  conducted  to  specify  and  quantify  the  factors, 
which  interfere  upon  pulse  oximetric  monitoring  during  pre¬ 
hospital  emergency  care. 

In  this  prospective  study  involving  400  patients  treated  by 
the  medical  team  of  the  emergency  helicopter  service  at  Ulm/ 
Germany  (rescue  helicopter  "Christoph  22"),  we  systematically 
collected  and  evaluated  factors  limiting  and  influencing  upon 
pulse  oximetric  monitoring. 

Continuous  pulse  oximetric  monitoring  (Nellcor  N  10  pulse 
oximeter,  equiped  with  a  digital  probe  DS  10^)  was  maintained 
during  all  missions,  beginning  with  arrival  of  the  rescue  heli¬ 
copter  team  at  the  scene  and  continued  until  the  patient  was 
turned  over  to  the  receiving  facility.  For  documentation,  the 
measurements  [pulse  rate  f(t)  and  oxygen  saturation  Sp02  (t)] 
were  continuously  recorded  on  the  integrated  thermoprinter. 

To  quantify  the  time  lost  due  to  interference,  index  "S"  was 
established.  This  index  is  defined  as  the  quotient  of  disturbed 
measurement  time  and  total  measurement  time  (S  =  tpisp/t-potal  ^  • 
Within  the  study  group,  the  index  average  was  S  =  0,269,  that 
is  26,9  %  of  measurement  time  was  subject  to  interference.  Motion 
artifacts  (68  %)  was  the  major  cause  of  interference.  Mot-ion 
artifacts  (MA)  are  classified,  as  either  "passive"  MA  (caused 
by  external  forces,  i.e.  helicopter  vibrations)  or  "active"  MA 
(patient  unrest).  Within  our  study  group  "passive"  motion  arti¬ 
facts  (42  %)  predominated  over  "active"  motion  artifacts  (26  %). 
As  a  source  of  malfunctioning,  motion  artifacts  were  followed  by 
probe  dislocation  (15  %),  low  perfusion  (14  %)  and  stray  radi¬ 
ation  (3  %)-  Regarding  the  time  lost  due  to  specific  interfering 
factors,  motion  artifacts  (61,8  %)  and  low  perfusion  (25,5  %) 
were  dominant,  followed  by  probe  dislocation  (10,3  %)  and  stray 
radiation  (2,4  %). 

Interference  therefore,  both  in  frequency  and  in  time  was 
primarily  caused  by  motion  artifacts  (especially  "passive"  MA) 
and  low  perfusion.  There  are  two  methods,  by  which  the  inter¬ 
fering  factors  can  be  reduced/eliminated: 

1.  ECG-Synchronization  of  the  pulse  oximetric  signal. 

2.  The  use  of  adhesive  probes. 

*  Forstner,  K. :  Pulse  oximetry;  Status  and  Development  of  the 
Technology.  Biomed.  Technik,  Bd .  33;  S.  6-9. 

*  Helm,  M.  et  al.:  Respiratory  disorders  in  the  trauma  patient. 
Pulse  oximetry  as  an  extension  of  prehospital  diagnostic  and 
therapeutic  options.  Unf al Ichirurg  (1991)  94,  S.  281-286. 


BLUNT  BPLBNIC  TRAUMA  :  SUCCESSFUL  NONOPERATIVB  MANAGEMENT  AND 
DELATED  RUPTURE.  A  RBTROePEOTIVE  ANALYSIS  OP  PREDICTIVE  FACTORS, 
INCLUDING  COMPUTERIZED  TOMODENEITOMETRY  (CT)  SCORING  SYSTEMS 


JF  Favarei-GarriQiieR^C  Dows^,  M  Tnicolp6^J Cartes®.  ME  Peliljean’.P  Lassle'.N  Grenier 2, p  Dabadie' 

1  -  D6parlemeiU  des  Urgences  Z  -  D6panemenl  de  Radlologle  3  -  D6panemen(  de  Chlrurgle  06n6raie 
-  Mpliai  Pellegrln  -  Place  AmSiie  Raba  L6on  -  33076  Bordeaux  Cedex 

Nonoperaiive  managernem  (NOM)  of  Blum  Splenic  Trauma  (B.S.T.)  in  adults  has  remained  controversial 
throughout  hs  rocont  development  over  the  past  fen  yeare  (i)  mainly  due  to  the  rick  of  delayed  rupturec 
even  though  the  risk  of  post  splenectomy  complications  is  substanlial.  Many  have  tried  to  find  objective 
criteria  for  secure  N.O.  management,  Including  CT  scoring  systems  with  dissimilar  results  (i ,  2. 3). 

The  aim  of  this  study  was  to  analyze  clinical  and  paraclinical  data  in  B.8.T.  patients  managed  non- 
operatively  in  order  to  determine  whether  criteria  for  safe  N.O.  management  or  predictive  factors  of 
delayed  rupture  couid  De  found. 

106  patients  admitted  to  our  trauma  unrt  from  1900  to  1991  were  retrospectively  studied.  We  focused 
on  a  sub-group  of  47  patients  initialy  non-operaied  In  the  first  24  hours,  divided  Into  3  parts  :  group  I 
(N*35)  wnn  initial  N.O.  managernem  (1a  (n-23)  :  successful,  ib  (n>i2)  ;  delayed  rupture)  and  group  ii 
(N=12)  with  Initially  non-diagnosed  delayed  rupture.  Criteria  for  NOM  were  ;  hemodynamic  stability,  ht 
stability  with  minimum  blood  replacement,  no  peritoneal  signs.  The  following  data  were  reviewed  at 
dttierent  times  trom  pre-nospitai  care  with  a  minimum  1  month  foiiow-up  ;  abdominal  symptoms, 
hemodynamic  status  with  filling-op  and  blood  transfusion  requirements,  associated  abdominal  or  extra- 
abdominal  trauma,  blood  parameters  (hematocrK],  chest  x-rays,  sonograms  CT  scans,  were  analyzed 
blindly  with  two  scoring  systems  (2, 3).  Siaiislic  ana!ys6.s  were  pertormed  using  student-i  -Test  and  non 
parametric  test.  Ttie  main  results  appear  on  Ciiait  I. 

In  group  I,  NOM  was  sucoossful  in  20  patients  ;  3  patients  required  laparotomy  and  splonio  preservation 
was  possible  ;  12  patients  (36.3%)  required  delayed  splenectomy  (etrirems  :  day  ?  to  day  27)  bec.ause  of 
delayed  rupture  or  persistent  bleeding.  Only  one  patietil  died  if<  group  lAttorn  associated  Injuries. 

No  statistically  significant  difference  was  found  between  the  sub  groups  tor  the  different  parameters 
studied,  except  for  the  CT  scoring  systems  :  the  Resciniti  mean  score  was  signiticanlly  lower  in  group  Ia  (p 
»  0.007)  compared  to  group  iBor  ii  while  no  patients  with  delayed  rupture  had  scores  lower  than  2.5.  The 
same  observations  were  made  using  the  Buntaln  grading  system,  but  54%  ol  the  patients  with  delayed 
rupture  had  a  tow  grade 

We  conduce  mat  in  nerrxwynamicaiiy  stable  patients,  ciinicai  ana  usual  paraciinicai  data  cannot  preaia 
safe  NOM  or  delayed  rupture.  Only  CT  scores,  when  low,  may  help  choose  candidates  tor  sale  NOM,  with 
a  beet  accuracy  for  ecore  Inclunding  hemoperitoneum  quantification. 

Relerences  ;  1  -  Arch.  Surg.,  1969.  124  ;  581-586 

2  -  J  of  Trauma, 1898, 28  (1) :  24-34 

3  -  J  of  Trauma,  1888. 28  (6) :  828-831 
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POLYTRAUMA  IN  THE  ELDERLY. 


309  elderly  patients  (>59  years)  sustaining  severe  injury  (ISS 
>  15)  presented  in  one  year  with  a  mean  age  of  73  years  and  a 
median  ISS  =  29.  These  are  compared  and  contrasted  with  677 
seriously  injured  adult  patients  (16-59  years)  presenting  in 
the  same  period,  median  ISS  =  A1 . 

116  (37.5%)  of  the  elderly  died  before  reaching  hospital,  1A2 
(A6%)  in  hospital  and  only  51  (16.5%)  survived.  Significantly 
different  to  the  adult  group. 

Differences  in  the  mechanism,  type,  pattern  and  place  of  injury 
are  discussed  for  both  groups.  The  mechanism  of  injury  in  the 
elderly  differs  with  that  reported  by  European  and  North 
American  studies. 

Elderly  in-hospital  deaths  were  significantly  less  injured 
compared  to  the  adults  as  measured  by  MAIS  (P=0.01)  and  median 
ISS  (P=0. 00005).  However,  the  elderly  displayed  significantly 
less  physiological  derangement  for  blunt  injury  on  admission 
causing  failure  to  recognise  serious  injury. 

Missed  significant  injury  (p=0. 0000005 )  and  poor  airway 
management  (p=0.03)  were  significantly  more  common  in  the 
elderly. 

Elderly  hospital  death  rate  =  7A%  (p  <  0.0000005)  and  compares 
unfavourably  with  Level  1  centres. 

TRISS  methodology  identified  significantly  more  elderly  deaths 
(p  <  0.005)  and  expert  peer  review  significantly  more  elderly 
preventable  deaths. 

CONCLUSION.  Severe  injury  amongst  elderly  of  the  United 


Kingdom  has  not  been  previously  reported.  Our  ability  to  save 
the  elderly  is  poor.  Remedies  are  suggested  and  difficulties 
with  scoring  injury  severity  in  the  elderly  discussed. 
Polytrauma  in  the  elderly  is  uncommon  but  an  increase  is 
inevitable  as  the  population  ages. 


LOW  RESPIRATORY  QUOTIENT(RQ)  WITH  TRAUMATIZED 
PATIENTS 

T.  Sakai.  MD!.  H.  Ishihara,  MD‘,  A.  Matsuki,  MD',  C.W.  Whitten,  MD, 
T.W.  Latson,  MD,  A.H.  Giesecke  Jr.,  MD. 

Department  of  Anesthesiology,  Parkland  Memorial  Hospital,  University  of 
Texas,  Southwestern  Medical  School,  Dallas,  TX  and  ‘Department  of 
Anesthesiology,  University  of  Hirosaki  School  of  Medicine  Hirosaki,  JAPAN 

Introduction 

The  RQ  is  a  helpful  part  of  indirect  calorimetry  determination,  since 
it  establishes  the  caloric  equivalent  of  oxygen. 

The  RQ  normally  represents  a  range  of  0.71  for  the  oxidation  of  fatty  acids 
up  to  1.0  for  the  oxidation  of  carbohydrate. 

We  investigated  10  traumatized  patients  who  showed  low  RQ  (<0.7)  during 
the  measurement  of  gas  exchange  using  an  indirect  calorimeter  attached  to 
a  ventilator  in  Intensive  Care  Unit  (ICU). 

The  purpose  of  this  study,  therefore  was  to  determine  if  the  RQ 
during  the  measurement  of  gas  exchange  with  traumatized  patients  in  ICU. 

Methods 

After  Institutional  Review  Board  approval,  10  traumatized  patients 
were  studied.  All  patients  were  severely  iiyured  due  to  Motor  vehicle 
accident(MVA).  Ventilation  was  mechanically  controlled  by  SERVO  900 
C  (Siemens,  Sweden)  ventilator. 

The  metabolic  computer  (NEC,  Japan)  was  used  for  metabolic  variables 
(Vo2,  Vco2,  RQ)  measurement  continuously. 

The  patients  with  severe  respiratory  failure  were  excluded  in  the  study. 
Result 

In  the  initial  2  hours  average  RQ  was  0.62±0.06  (Mean±SD). 

In  8  patients  a  gradual  increase  in  RQ  values  was  observed  which  reached 
the  value  over  0.70  after  19.4±14(SD)  hours  from  the  initial  measurements. 
The  low  RQ  remained  unchanged  on  the  other  2  patients  who  died  within 
72  hours  after  the  admission  to  ICU. 

Discussion 

Sustained  low  RQ  might  indicate  a  poor  prognosis  of  the  patients. 
Most  patients  showed  the  signs  of  circulatory  shock  judged  by  elevated 
blood  lactate  levels  and  they  received  continuous  catecholamine  infusion. 
Augmented  catecholamine  levels  might  play  an  important  role  in  increased 
oxygen  consumption  and  low  RQ.  Abnormal  communications  between  the 
lung  and  pleural  space  also  might  be  responsible  for  low  RQ. 


EMERGENCY  AIRWAY  MANAGEMENT  IN  TRAUMA  PA'I’IENTS  WITH 
CERVICAL  SPINE  INJURY 

T.C. Criswell.  M.Parr.  Department  of  Anesthesia,  Maryland  Institute  for  limergcncN’ 
Medical  Services  Systems,  R  Adams  Co\\ie\  Shock  Trauma  Centre,  Baltimore, 

Maryland,  USA. 

Considerable  controversy  still  exists  as  to  the  best  method  of  endotracheal 
intubation  in  the  traumatized  patient  with  cervical  spine  injury.  Many  patients  with 
multiple  injuries  require  immediate  airway  management  that  makes  awake  [ 

intubation  techniques  difficult  or  impractical,  indeed  the  airway  is  often  secured  | 
before  the  diagnosis  of  cervical  injury  is  made. 

The  policy  at  MIEMSS  with  acute  admissions  requiring  emergency  intubation 
is  orotracheal  intubation  following  rapid  sequence  induction  with  succinylcholine, 
cricoid  pressure  and  manual  in  line  stabilization  of  the  neck.  We  conducted  a 
retrospective  study  into  patients  with  blunt  traumatic  cervical  spine  fractures  to 
determine  the  incidence  of  post  intubation  neurological  deficit. 

Over  the  period  Aug.  88  to  Jun.  91,  393  patients  with  cervical  spine  fractures 
or  fracture  dislocation  were  admitted  to  the  admitting  area  of  the  Shock  Trauma 
Centre.  Of  these  278  had  no  neurological  deficit  and  1 15  patients  had  some  deficit.  ' 
Two  hundred  and  twenty-five  of  the  injuries  resulted  from  motor  vehicle  accidents,  j 
1 1  from  motorcycles,  20  pedestrian,  2  cyclists,  77  from  falls,  7  from  beatings,  26  from  j 
diving  and  26  other.  Tvv'o  hundred  and  eighty-five  were  male  and  108  were  female.  | 
The  average  Glasgow  Coma  Score  was  13.6(range  3-15),  Trauma  Score  20.1(range  5-  1 

14)  and  Injury  Severity  Score  13.2(range  4-75).  i 

Within  30  minutes  of  admission  36  patients  were  intubated  orally  asleep.  j 

Between  30  minutes  and  24  hours  37  patients  were  intubated  orally  a‘'leep,  1 8  nasally 
awake,  1 1  fibreoptically  awake,  one  orally  awake  and  one  nasally  asleep.  From  the  i 
period  following  24  hours,  124  further  intubations  were  required  for  further  ! 

procedures,  of  which  43  were  fibreoptic,  46  asleep  oral,  23  awake  nasal,  7  asleep 
nasal  and  5  awake  oral.  There  were  two  emergency  cricothyrotomies  for  failed 
intubation.  Thirty-two  patients  w'ere  intubated  prior  to  admission.  1'here  were  no  ■ 
cases  of  worsening  neurological  deficit  associated  with  intubation. 

Studies  in  cadavers ^  and  patients^  showing  instability  during  orotracheal 
intubation  have  tended  to  recommend  nasotracheal  intubation^  Oar  experience 
with  oral  intubation  and  in  line  stabilisation  of  the  neck  in  both  the  emergency  and 
some  elective  cases  leads  us  to  believe  that  this  is  the  method  of  choice.  As  shown 
above,  most  of  the  acute  intubations  (<  30  minutes)  and  many  of  the  non  acute 
intubations  at  MIEMSS  were  intubated  orally  with  in  line  stabilisation,  w'here  factors  | 
such  as  airway  compromise,  altered  concious  level,  full  stomach  and  patient  | 

compliance  make  other  forms  of  intubation  difficult.  Indeed  rapid  management  of  i 
the  airway  may  limit  adverse  movement  of  the  neck  seen  in  prolonged  intubation  | 
attempts.  It  is  our  conclusion  that  oral  intubation  with  in  line  manual  stabilization  is  I 
an  acceptable  technique  in  cervical  spine  injured  patients.  j 

j 

1. Aprahamian  C,Thompson  BM, linger  WA  et  akExperimental  cervical  spine  injur>  ; 
modeEEvaluation  of  airway  management  and  splinting  techniques. 

Ann  Eirnerg  Med  1984;13. 584-587  | 

j 

2. Majernick  TG,Bieniek  R,Houston  JB  et  Al:  Cervical  spine  movement  I 

during  orotracheal  intubation.  Ann  limerg  Med  1986;15:417-420 

3.  American  College  of  Surgeons:  Advanced  frauma  Fife  Support 
Course  For  Physicians:lnstructors  Manual. (Chicago, ACS,  1988. 


VIDEO  DATA  ACQUISITION  AND  ANALYSIS  SYSTEM  FOR  ANESTHESIOLOGY 
C.F.  Mackenzie',  R.  Horst R.  Moorman',  D.  Smith‘d,  P.  Hu',  J.  Brown®  and  LOTAS'® 
Anesthesiology  Research,'  Man-Made  Systems  Corp.^  and  MIEMSS®  University  of 
Maryland  at  Baltimore,  22  S.  Greene  Street,  Baltimore,  MD  21201  U.S.A. 

Performance  of  anesthesiologists  in  the  clinical  environment  has  been  judged! 
on  the  basis  of  peer  review,  subjective  observation,  data  from  mortality  and  morbidity,' 
conferences,  case  reports  and  examination  of  closed  claim  insurance  studies.  Therei 
is  very  little  behavioral  data  available  on  anesthesiologists'  performance  under  stress, 
because  critical  incidents  in  anesthesia  are  rare,  unpredictable,  and  inadequately: 
documented.  During  trauma  patient  resuscitation  and  anesthesia  there  are  a  higher! 
than  usual  number  of  critical  events.  In  order  to  study  anesthesiologists  in  this! 
environment  we  configured  a  video  data  acquisition  and  analysis  system.  ! 

Because  the  efficacy  of  treatment  for  trauma  patients  depends  heavily  on| 
restoration  of  abnormal  physiological  parameters  to  optimal  ranges,  we  interfaced! 
outputs  from  physiological  monitors  to  the  video  data  acquisition  systefn.  A  personal 
computer  (Everex  PC386/SX)  acquired  physiological  data  through  serial  potts  (RS232) 
from  an  eight  channel  monitor  (Mennen  model  2200)  and  mass  specffometer  (Med 
Spec  II)  connected  to  the  patient.  The  PC  also  supported  1)  a  time-code  generator 
(Adrienne  Electronics)  writing  machine  readable  time  code  onto  a  video  cassette 
recorder  (VCR,  JVC  BRS605U),  2)  a  video  overlay  processor  (AiTech  International) 
which  displayed  digital  physiological  variables  on  the  video  image  recorded  from  a 
ceiling-mounted  video  camera  (Panasonic  GPKR402)  and  microphone  (Shure  SM57‘ 
CN),  3)  a  serial  port  to  sense  the  status  of  the  VCR  (e.g  start,  running^  tape  end),  and  I 
4)  a  network  board  for  remote  control  and  off-loading  data.  I 

Videoanalysis  used  a  PC386  AT&T  with  a  time  code  reader  (Adrienne  i 
Electronics),  VCR  controller  (Triangle  Research  Collaborative  (TRC)  and  video  overlay  I 
processor  (US  Video)  in  addition  to  a  VCR  (JVC-BT7700)  and  video  monitor.  : 
Observj^tional  analys's  of  the  videos  was  supported  by  OCS  Tools  Software  (TRC)  arid  I 
allowed  frame-accurate  control  of  the  VCR  by  time  code.  Anesthesiologists  behaviors 
can  be  coded  by  single  keys  or  by  logging  of  time-stamped  u-xtual  comments  about 
the  scene  being  viewed.  The  resulting  observational  data  file  was  quantified  by 
summary  statistics  and  related  to  the  corresponding  physiological  da'^a  using  Paradox 

database  software.  1 

1 

! 

This  system  facilitates  exploratory  data  analysis  because  of  its  flexibility,  ease  i 
of  use,  and  both  interactive  and  analytic  strengths.  Other  investigators  have  filmed  ' 
physiclogical  monitors  with  a  second  camera  and  viewed  the  scenario  and  monitors 
simultaneously  but  without  interfacing.  The  configuration  described  has  the 
advantage  of  requiring  only  one  camera  and  allowing  critical  points  in  treatment  to  be 
rapidly  located  for  detailed  videoanalysis  by  automatically  scanning  the  physiological 
database  for  time  intervals  when  these  parameters  were  abnormal. 


Supported  by  ONR  Grant  N-00014-91-J-1540 


EFFECTS  OF  ETOMIDATE  ON  THE  CARDIAC  PAPILIARY  MUSCLE  OF 
NORMAL  AND  CARDIOMYOPATHIC  HAMSTERS 

B.  Riou^  Y.  Lecarpentier^,  P.  Viars^  1.  Departement  d'Anesthesie-Reanimation, 
CH.U.  Pitie-Salpetriere,  Paris,  INSERM  U275,  LOA-ENSTA-Ecole  Polytechnique, 
Palaiseau,  and  Service  de  Physiologic,  CH.U.  Bicetre,  Le  Kremlin-Bicetre,  France. 

Etomidate  is  a  short-acting  intravenous  anesthetic  associated  with  no  significant 
cardiovascular  depression  during  induction  of  anesthesia.  It  has  been  shown  that 
etomidate  has  no  significant  inotropic  effect  on  isolated  rat  cardiac  papillary  muscle 
(1),  but  its  effects  on  diseased  myocardium  remain  debatable. 

The  effects  of  etomidate  (1  and  5  /^g.ml-i)  on  the  intrinsic  contractility  of  left  ven¬ 
tricular  papillary  muscle  from  normal  hamsters  (n  =  10)  and  those  with  cardiomyo¬ 
pathy  (n  =  12)  (BIO  82.62,  6  month  old)  were  investigated.  Contractility  of  papillarv' 
muscles  from  hamsters  with  cardiomyopathy  was  less  than  that  of  controls,  as  shown 
by  the  decrease  in  maximum  shortening  velocity  (-25  %,  p<  0,001),  isometric  acbve 
force  (-45  %,  p<0,01),  peak  power  output  (-58  %,  p<0,01),  and  sarcoplasmic  reticu¬ 
lum  function.  Etomidate  did  not  induce  a  significant  inotropic  effect  as  shown  by  the 
absence  of  changes  in  maximum  shortening  velocity  and  active  isometric  force,  except 
at  5  //g.ml-i  in  cardiomyopathic  hamsters  (  +  8  ±  10  %,  p<0,05).  The  effects  of  etomi¬ 
date  on  these  inotropic  parameters  were  not  different  in  normal  and  cardiomyopathic 
hamsters.  Etomidate  impaired  contraction-relaxation  coupling  under  low  load  in  both 
groups,  suggesting  that  etomidate  decreased  the  sarcoplasmic  function.  But,  this 
impairment  was  less  pronounced  in  cardiomyopathic  muscles.  The  effects  of  etomi¬ 
date  on  contraction-relaxation  coupling  under  heavy  load  were  not  different  between 
groups.  In  both  groups,  etomidate  had  no  effect  on  the  peak  power  output  and  the 
curvature  of  the  total  force-velocity  curve,  suggesting  that  it  did  not  modify  the  mu.'^cle 
myothermal  economy. 

In  conclusion,  etomidate  had  only  a  slight  effect  on  the  intrinsic  mechanical  proper¬ 
ties  of  hamster  cardiac  papillary  muscles  and  these  effects  did  not  depend  on  the 
pathophysiological  state  of  the  myocardium.  These  results  may  be  clinically  useful  as, 
unlike  etomidate,  most  anesthetics  actually  depress  myocardial  contractility. 

Reference. 

1.  Riou  B.,  Lecarpentier  Y.,  Chemla  D,  Viars  P.  In  vitro  effects  of  etomidate  on 
intrinsic  myocardial  contractility  in  the  rat.  Anesthesiology,  1990,  72,  330-340 


SEYKRE  PER.TNBAfj  INJUKtl.a  :  IMPORTANCE  OF  RADTOLOGTCAli  3TONS 


D.  Colon .  D.  Dili*,  L.  Puiii,  O.  Mi«houd«<iu ,  N.  Do  Miin<;lnl*, 

J.R.  Dleboit,  C.  Songol** 

b'orvlCQ  cl ' Anoa th6aie-R6nnimation  Chlrurgicnio 
*  Service  de  Chiiurgie  G6n6ralo  ot  Dlgeative 
**  Service  de  Radlo.logio  T 
c.H.u.  strilflDourcj  iiauceplorro,  France 

Pelvic  tL-ciLimo  is  oCtoii  aosociatod  wiLli  pet  ijieal  lucoraiLona 
and  gcnl  to-url  nary  injiirioo.  Anorectal  Injiirios,  however,  may  be 
present,  too  end  have  to  he  recognized. 

We  deecrlbe  .I  ca.se.s  oC  pelvic  trauma  with  aevoio  blunt 
perineal  Injurloo  aeoooiatod  with  ano-rootal  woundo.  Thooo  wore 
conJrirniGcl  by  rncllo loglcn  I  (.standard  and  CT  -soan)  examination, 
severe  pelvic  bone  fracturoa  being  aaaoclatod  wltli  tlie  presence 
of  gas  within  the  deep  perineal  struoturoe. 


CADE  AGE  on, 'I  iiluTOR'i'  X-RAY  DIAONOOIO  TREATMENT  EVOLUTION 
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DELAYED  OR  MISSED  DIAGNOSIS  IN  MULTIPLY  INJURED  PATIENTS. 
Gillies.  R.M.,  Klenerman , L. ,  United  Kingdom 

STUDY  AIM.  To  examine  the  full  spectrum  of  injuries  missed 
upon  admission,  reasons  injuries  are  missed,  with 
recommendations  to  minimise  this  problem. 

A  one  year  prospective  study  of  16  admitting  hospitals 
identified  658  patients  with  an  injury  severity  score  (ISS)  > 

15  arriving  alive. 

171  (M=119:F=52)  patie^its  (26%)  had  a  significant  injury 
missed. 

Mean  age  51.8  years  (range  0-92).  Median  ISS  =  30. 

115  (67.3%)  patients  died  in  hospital.  Significantly  increased 
incidence  of  missed  injuries  in  fatalities,  (p=0. 0000005 ) . 

17  (9.9%)  patients  had  2  missed  injuries,  A  (2.3%)  had  3  missed 
injuries.  Total  of  196  injuries  missed. 

Distribution  of  missed  injury:  AA.9%  head,  29.6%  thorax,  15.2% 
abdomen . 

Significance  of  missed  injury; 

36.8%  of  injuries  were  life  threatening,  A8.5%  caused  death, 

1A%  were  potential  causes  of  significant  morbidity  and  0.6% 
minor  morbidity. 

60  (35.1%)  patients  had  missed  injuries  diagnosed  at  post¬ 
mortem.  65%  of  these  Injuries  caused  death. 

Significantly  greater  incidence  of  missed  blunt  injury  by  A&E 
staff,  general  surgeons,  and  neurosurgeons  for  survivors  versus 
fatalities,  and  preventable  versus  non-preventable  deaths. 
Unexpected  deaths  from  TRISS  analysis  had  significantly 


increased  incidence  of  missed  injury. 

REASONS  INJURIES  MISSED. 

Altered  level  of  consciousness  due  to  head  in jury /alcohol ,  poor 
clinical  assessment  by  junior  staff,  inadequate  x-ray 
facilities,  admission  to  inappropriate  setting,  reluctance  to 
investigate  elderly,  low  incidence  of  polytrauma  with  multiple 
admitting  units. 

CONCLUSION.  High  incidence  (26%)  of  missed  injuries,  85.4%,  of 
which  threaten  life. 

RECOMMENDATIONS. 

Senior  personnel,  ATLS  treatment  protocols,  tertiary  trauma 
survey,  rationalisation  of  trauma  facilities. 
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PHYSIOLOGIC  AND  PHARMACOKINETIC  CORRELATIONS  IN  CRITICALLY  ILL  SEPTIC  PATIENTS: 
A  PROSPECTIVE  STUDY  WITH  AMIKACIN. 

G.Lugo ,  E.Meneses,  M.G.  L5pez,  L. Estrada,  C.Gaona,  G. Dominguez ,  G.Castorena 
Department  of  Critical  Care  Medicine  and  Anesthesiology,  Instituto  Nacional  de 
la  Nutricion  Salvador  Zubiran,  Mexico  City, 14000,  Mexico. 

We  have  prospectively  evaluated  the  disposition  kinetics  of  amiV.acin  and 
the  correlation  between  changes  in  physiological  variables  and  variability  in 
pharmacokinetic  parameters  in  20  critically  ill  septic  patients. 

Patients  were  monitored  by  means  of  a  pulmonary  floating  catheter  in  order 
to  determine  pulmonary  pressures  and  cardiac  output  by  thermodilution.  V02 
was  calculated  by  means  of  Pick's  inverse  method  and  the  hemodynamic  variables 
using  standard  formulas.  Amikacin  was  administered  in  a  30  minute  infusion. 
Samples  were  collected  0.5,  1,  2,  4,  6  and  8  hours  after  infusion  to  determine 
amikacin  concentration.  Amikacin  levels  were  determined  by  means  of  radio- 
inmunoanalysis  with  a  variation  coefficient  intra-assay  and  inter-assay  of  3% 
and  4%,  respectively,  and  a  sensitivity  of  1  mcg/ml.  Pharmacokinetic  parame¬ 
ters  were  determined  by  using  a  minimal  squares  non-lineal  regression  analysis 
assuming  a  one-compartment  model  by  means  of  the  PCNONLIN  program.  The  correla¬ 
tion  between  pharmacokinetc  (dependent)  and  physiologic  (independent)  variables 
was  carried  out  by  means  of  a  multiple  stepwise  lineal  regression  analysis. 

A  wide  interindividual  variability  was  demonstrated  for  distribution  volume, 
elimination  constant  (kel) ,  clearance  (Cl)  and  half-life  (tl/2).  Variability 
in  Vd  was  accounted  for  by  means  of  albumin  concentration,  hemodynamic  and 
metabolic  status  and  patient's  age.  Hemodynamic  and  metabolic  status,  and  se¬ 
verity  of  nines  (APACHE  score)  were  determinants  of  the  variability  in  kel. 
Clearance  of  amikacin  strongly  correlated  with  hemodynamic  status,  severity  of 
illnes  and  creatinine  clearance  (Clcr) .  Amikacin  tl/2  was  more  affected  by 
changes  in  clearance  than  by  increase  in  Vd.  Cmax  did  not  reach  efficacy  levels 
(  20  mg/L)  with  the  use  of  standard  recommended  doses  in  90%  of  the  patients. 

Physiologic  and  metabolic  response  to  stress  have  a  significant  influence 
on  disposition  kinetics  of  amikacin.  When  treating  critically  ill  septic  pa¬ 
tients,  an  individualization  of  dosage  is  needed,  taking  into  account  the  phy¬ 
siologic  -  pharmacologic  interrelationship.  Monitoring  of  amikacin  plasma  con¬ 
centration  and  of  significant  physiologic  variables  must  be  an  integral  part 
in  the  rational  antimicrobial  management  of  these  patients. 

_ Pharmacokinetc  Variables _ 

Vd(L/kg)  Kel(hr-l)  Cl  (ml/min)  tl/2  (hrs)  Cmax(mg/L) 

0.39  +  0.22  0.168  +  0.109  68  +  47  5,0  +  2.2  8.0  +  4.2 


Physiologic  -  Pharmacokinetic 

_ Models _ 

Vd(L/kg)=  0.26  +  0.039(albumin)  +  0.0039(C.I*)  -  0.0046(age) 
kel(hr-l)=  0.489  -  0.007(C.I)  -  0 . 01 3 (APACHE)-  0.0029(age) 
Cl(ml/min)=  22.1  +  8.3(C.I)  -  3.2(APACHE)  +  0.330(Clcr) 


*Cardiac  Index  . 
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CEREBRAL  CIRCULATION  MONITORING  OF  PATIENTS  WITH  SEVERE  BRAIN 
DAMAGE  IN  INTENSIVE  CARE. 

Todaro  C^.  lacopino  DG‘,  Gambardella  G^,  Fodale  V^,  Santamaria 
LB^,  Montanini  s^,  Tomasello  F^.  | 

'Dept  of  Nevirosurgery  and  ^Dept  of  Anesthesiology  and  Intensive  ! 
Care. 

Policlinico  Universitario 
University  of  Messina 
98100  Messina.  Italy 

The  aim  of  this  study  was  to  identify  the  emodinamical  ' 
findings  that  indicate  irreversibility  of  brain  damage.  To  | 
this  end,  4 6  severely  brain  injured  patients  whose  Glasgow  Coma  i 
Scale  scores  were  7  or  less  had  been  monitored  by  Transcranial  i 
Doppler  (TCD)  -  • 

Velocity  waveform  (VW)  analysis,  Pulsatility  and  Resistance 
Indexes  were  mainly  performed  transtemporal ly  or  ; 
transorbital ly  for  the  middle  Cerebral  Artery  (MCA)  and  : 
Internal  Carotid  Artery  (ICA) .  Additionally,  Intracranial ; 

Pressure  (ICP)  and  Cerebral  Perfusion  Pressure  (CPP)  j 

measurements  were  recorded. 

These  findings  were  assessed  both  before  and  after  loss  of  ■ 
brain  function  had  been  determined  by  neurological  and 
neurophysiological  criteria.  i 

We  evaluated  our  data  reliability  in  predicting  outcome  and  | 
diagnosing  brain  death  and  assessed  the  overall  usefulness  of ; 
Cerebral  Circulation  monitoring  in  the  management  of  patients 
with  severe  brain  damages. 


RESUSCITATION  IN  NORTHERN  IRAQ. 


S.Q.M.  Tigh«»-  S.V.  Rudland,  P.H.  Loxdale.  Dcpartmenta  of  Anaesthesia  and  Surgery,  The  Royal  Naval 
Hospital  Haslar,  Oosport,  Ilampahire,  P0l2  2AA,  United  Kingdom- 


Objective:  To  optimise  future  military  resusdtatlve  prm-tke. 
nmign;  Prfwp«rtive  niidit. 

Sotting:  A  Royal  Marine  Geld  hoepitd  in  Northern  Iraq. 

Method:  The  principles  of  Advanced  Trauma  Life  Support’  (ATLS)  were  taught  to  lueiubera  of  a  Royal 
Naval  surgical  team  during  transit  to  Northom  Iraq  and  subsequently  applied  to  both  civilian  and  military 
virtima  of  exploeive  trauma  over  a  six  week  period,  netsiled  rsrorda  were  made  of  each  resuscitation,  so 
that  the  experience  could  be  analyzed  and  compared  with  previous  polity  during  the  Falklands  war’. 

Reaults:  214  patients  were  admitted,  66  being  mirgiral.  Four  Trisga  categories  were  used,  'IT,  2,  8  and 
4,  requiring  In^ediate,  early,  late  and  minimal  attention  respectively.  There  were  0  T1  cases  and  12  of 
87  T2  casualties  required  active  resuscitation.  10  of  these  18  patients  were  under  the  age  of  IS  and  7  were 
admitted  at  once.  2  patients  died.  Cervical  spine  it\jury  wm  difTinilt  to  exclude  because  of  inadequate 
radiographs.  Venous  cut  down  was  frequently  unsuccesaGtl,  so  that  internal  Jugular  vein  cannulatlon  was 
life  aaving.  Crystalloid  was  used  os  the  primary  inihsion  without  apparent  disadvontogc.  Croeematched 
blood  was  unavailable  and  one  castialty  died  vritb  haemolysis  after  massive  transfusion.  Hypothermia  was  j 
a  problem  without  blood  warmers,  despite  the  high  environmental  temperatures.  Non  medical  staff  were 
trained  most  effectively  to  assess  vital  signs,  despite  the  late  arrival  of  sophisticated  monitors. 

Conclusions:  The  principles  of  ATLS’  appear  to  be  applicable  to  the  isolated  military  environment.  No 
disadvantage  or  improvement  in  outcome  was  obvious  when  compared  to  the  Folklonds  experience^,  but 
the  numbers  were  small.  Dendendes  in  trsining  and  equipment,  have  been  dearly  identiGed  and 
subsequently  resolved,  so  that  outcome  should  Improve  In  the  future. 

Raferenow: 

1.  The  American  College  of  Surgeont.  The  Advanced  Trauma  Life  Support  student  uuuiual.  Qiiuago: 
American  College  of  Surgeons,  1689- 

2.  WILLIAMS  JG,  RILEY  TRD,  MOODY  RA.  Resusdtation  experienr*  in  the  Falkland  Islands  Campaign. 
British  Medical  Journal  1985;  8W;  776-777. 


THE  TRAUMA  ANESTHESIA  IN  HIROSHIMA  UNIVERSITY  HOSPITAL:  A  RETROSPECTIVE  VIEW 
OF  90  CASES 

Masakazu  NAKAO.  Osafumi  YUGE,  Katsuyuki  MORIWAKI,  Masashi  KAWAMOTO,  Minoru  KUBOTA. 
Takahide  MAEKAWA,  Nobuyoshi  SATOH,  Yasuhiro  MAEHARA,  Hiroshi  SASAKI.  ’Minako  OHTANI, 
^Kiyoshi  OKABAYASHI,  ’Yasuhiro  FUJIOKA 

Department  of  Anesthesiology  and  Critical  Care  Medicine,  and  ’Division  of  Emergency  Ward  and 
Intensive  Care,  Hiroshima  University  School  of  Medicine,  Hiroshima  734,  JAPAN. 

INTRODUCTION 

Our  hospital  is  a  medical  center  to  cover  the  tertiary  grade  care  for  emergency  medicine  in 
Hiroshima  City  which  population  is  approximately  one  million.  We  reviewed  our  trauma  anesthesia 
cases  in  order  to  elucidate  their  problems. 

METHODS  USED 

All  anesthesia  records  from  January  through  December  in  1991  were  reviewed  and  trauma  related 
cases  were  studied.  Parameters  analyzed  were  age,  sex.  names  of  disease  and  operation,  type  of 
anesthesias,  ASA  physical  status,  preoperative  problems,  date  and  time,  the  time  between  the  injury 
and  the  induction  of  anesthesia,  causes  of  trauma,  durations  of  operation  and  anesthesia,  blood  and 
fluid  balance,  and  preoperative  laboratory  findings. 

RESULTS 

Twenty-six  hundred  general  anesthesia  in  total  were  performed  in  1 991 .  Ninety  cases  were 
trauma-related  anesthesia. 

Location  of  operative  srfe; extremities  alone  were  57  cases  (20  micorosurgical  reattachment 
surgeries  included),  multiple  trauma  were  12.  (62  orthopedic.  13  abdominal,  6  thoracic,  5 
neurosurgery,  5  ophthalmologic  surgery] 

Etiology;  30%  traffic  accidents,  12%  industrial  or  agricultural  device,  4%  Typhoon,  43%  others. 
Major  preoperative  prob/ems;  hemorrhagic  shock,  a  full  stomach  condition,  anemia,  and  other 
coexisting  diseases.  Specific  problems  for  microsurgical  reattachment  of  finger  and  extremities 
were  long  anesthesia  lime  (mean  350  minutes)  at  night,  which  lec'd  man-power  problems. 
<Patient  via  ICU  and  Emergency  Ward> 

Eighty-seven  emergency  trauma  cases  were  admitted  to  our  ICU  in  the  same  period.  They  are 
mainly  multiple  trauma  cases.  In  most  cases  they  did  not  receive  operation.  When  the  victims  were 
suspected  as  hemo/pneumo  thorax,  they  received  chest  tubes  immediately  after  admission  and 
conservative  treatment  were  applied  for  fractures.  Emergency  operations  were  performed  on  only 
28  patients,  who's  vital  signs  were  unstable  or  who  has  diagnosed/suspected  active  bleeding  sites  in 
the  thoracic  /abdominal  cavities.  Their  major  problem  was  hemorrhagic  shock.  We  lost  a  traffic 
accident  case  due  to  uncontrolled  abdominal  bleeding. 

CONCLUSION 

Ninety  trauma  anesthesia  cases  were  reviewed.  The  most  grave  patients  were  multiple  trauma 
victims  who  had  to  receive  thoracic  or  abdominal  operation.  Other  social  problem  was  a  lack  of  man 
power  for  the  microsurgical  reattachment  of  extremities,  which  often  needeu  overnight  anesthesia. 


ARE  PATIENTS  WELL  MECHANICALLY  VENTILATED 
DURING  PREHOSPITAL  CPR  ? 

P.Merckx.  M.D..  J.P.Cantineau,  M.D.,  C. Bertrand,  M.D.,  and  Y.  Lambert,  M.D. 

Department  of  Anesthesiology  and  SAMU  94  {  Pr  P.  Duvaldestin) 
Hopital  Henri  Mondor,  94000  CRETEIL,  FRANCE. 

During  Advanced  Cardiac  Life  Support,  intermittent  positive 
pressure  ventilation  is  commonly  used  with  volume-preset  ventilators 
independently  of  chest  compressions.  Maximum  insufflation  pressure  is 
limited  by  the  risk  of  barotrauma,  by  security  systems  and  ventilator 
power  itself.  The  aim  of  this  study  was  to  compare  ventilation  during 
CPR  by  spirometry,  to  initial  settings. 

METHODS  :  After  institutional  approval,  22  consecutive  patients 
were  resuscitated  on  the  field  after  cardiac  arrest.  BLS  was  begun  by 
firemen,  and  resuscitation  was  continued  by  a  medical  team  including 
one  of  the  authors  :  Patients  in  VF  were  at  first  defibrillated.  All 
patients  were  intubated  and  mechanically  ventilated  (AXR1,  MMS 
FRANCE).  Initial  ventilatory  settings  were  as  follow  ;  tidal  volume  ;10 
ml/kg,  frequency  ;20/min,  I/E  :  1/2,  FI02  :1.  Chest  compressions  were 
performed  according  to  AHA  protocols  and  guided  by  ETC02  monitoring. 
Spirometry  was  measured  twice  by  a  Wright  Spirometer  (Haloscale,  FDE, 
UK)  at  3  and  5  min.  .  When  CPR  was  stopped  (non  rescucitated  patients), 
a  third  measurement  was  finally  done  without  any  chest  compression. 

RESULTS  :  There  was  no  difference  regarding,  age,  previous 
history,  and  time  onset  of  BLS  and  ACLS  in  resuscitated  and  non 
resuscitated  patients.  Results  are  summarized  in  table  1  : 


Minute  Ventilation  (MV) 

During  CPR 

afterCPR 

(L  /  min.) 

Initial  setting 

9-14 

9-14 

Spirometry 

7-11 

8-12 

Decrease  in  MV  from  initial  value 

27  til  %  * 

9  ±  3  % 

(mean  ±  SD  ) 

(  *  p  <  0.01  vs  initial  value) 


CONCLUSION  :  During  CPR,  spirometry  in  patients  mechanicaly  ventilated, 
shows  a  significantly  decrease  of  measured  values  compared  to  initial 
Minute  Ventilation  settings.  This  difference  can  be  detrimental.  Further 
studies  are  needed  to  evaluate  ventilatory  support  during  CPR  for 
adequate  oxygenation  and  C02  removal  without  deleterious  effect. 


TACTILE  OROTRACHEAL  INTUBATION:  MODERN  TECHNIQUE  FOR  EMERGENCIES 
AND  DIFFICULT  PATIENTS 

P.  Ciaglia,  K.  Graniero,  R.  Cherukuri,  J,  Barron  -  Department  of 
Surgery,  St.  Elizabeth  Hospital,  2209  Genesee  Street,  Utica, 

New  York ,  13501 , 

Emergency  lar yngoscopic  orotracheal  intubation  is  often 
difficult  and  may  be  dangerous  or  even  contraindicated  in 
cervical  spine  fractures.  Visibility  may  be  impaired  due  to 
vomitus,  blood,  profuse  secretions,  and  anatomic  variations 
(bull  neck,  protruding  upper  incisors,  etc.). 

Tactile  orotracheal  intubation  was  used  over  one  hundred 
years  ago  by  O'Dwyer  in  New  York  and  MacEwen  in  Scotland. 
Unfortunately,  the  procedure  was  completely  discarded  when 
direct  laryngoscopy  was  developed. 

However,  we  will  show  that  with  modern  improvements  in 
technique  -  specially  designed  stylets  -  the  procedure  can  be 
learned  fairly  easily  on  mannequins,  fresh  cadavers  when 
available,  and  anesthetised  patients. 

Technique:  The  operator  stands  jUst  below  the  right  shoulder 
of  the  patient  facing  him  or  her.  A  suitable  mouth  gag  is  used 
and  the  operator  slides  the  left  index  and  middle  fingers  over 
the  tongue  pressing  the  right  corner  of  the  lips  as  far  back  as 
possible.  With  repeated  curling  of  the  fingers  pressing  the 
tongue  down  and  forwards,  the  epiglottis  will  finally  be 
encountered.  While  the  middle  finger  holds  down  the  epiglottis, 
the  special  springy  curved  stylet  which  is  carrying  the  endo¬ 
tracheal  tube  is  inserted  into  the  mouth  and  guided  along  the 
side  of  the  middle  finger  and  under  the  left  index  finger. 

Using  both  these  fingers  and  the  right  hand,  the  stylet  is 
guided  over  the  epiglottis,  its  springy  anterior  curvature 
seeking  the  glottis. 

The  stylet  is  inserted  as  far  as  possible  and  then  the 
endotracheal  tube  is  slid  over  it  rind  the  stylet  is  withdrawn. 
This  is  similar  to  the  technique  used  by  the  senior  author 
(P.C.)  in  hundreds  of  flexible  fiberoptic  bronchoscopies  under 
local  anesthesia.  The  flexible  scope  acts  as  the  stylet  and 
after  being  inserted  into  the  trachea,  the  endotracheal  tube 
which  is  carried,  is  slid  over  it  into  the  trachea. 

We  have  developed  this  tactile  technique  using  mannequins, 
patients  under  anesthesia,  and  in  the  use  of  flexible 
bronchoscopy  under  local  anesthesia.  The  technique  is 
illustrated  with  slides  and/or  audiovisual. 


,OMPUTER  SUPPORTED  PATIENT  DATA  MA^'AGtMENT  IN  CRITICAL  CA¬ 
RE  -  CHANCE  FOR  SPEEDING  UP  ROUTINE  WORK. 

U,  Fauth.  W.  Heinrichs,  M.  Halmagyi,  Clinic  of  Anesthesiology,  Johannes 
Gutonberg-University,  Mainz,  FRG. 


Introduction.  Drawing  up  therapeutic  and  nutritiorial  regimen,  metabolic  balances,  as 
well  as  documenlaiion  of  laboratory  findings  takes  a  considerable  portion  of  the  total  ti¬ 
me  required  for  daily  routine  work  in  critical  care.  In  the  presented  study  we  evaluated, 
to  what  extend  a  computei  program  for  the  support  of  these  tasks  can  reduce  the  mean 
time  requirement  of  the  ICU  physician  in  clinical  routine. 

Method.  A  computer  program  was  developed,  which  is  characterized  by  the  following 
functions,  i.  Management  of  patient's  master  data;  2.  kcmfcrtable  setup  of  regimen 
including  nutritional,  ventilatory,  and  nursing  care;  3.  interactive  calculation  of  individual 
requirements  of  water,  electrolytes,  and  nitrogen-  and  energy-delivering  substrates, 
using  several  algorithms;  compilation  of  an  infusion  regimen,  which  exactly  coincides 
with  the  calculated  requirement;  5.  calculation  of  balances  for  water,  electrolytes,  and 
nitrogen  for  any  period  of  time;  6.  input  and  graphic  display  of  biochemica'  profiles.  The 
list  of  all  available  therapeutic  procedures  and  laboratory  parameters  can  be  edited  ac- 
corcing  to  the  necessities  of  the  ICU.  The  program  writes  a  log-file,  which  documents 
the  time  requirement  for  any  single  step,  when  patient  data  are  processed.  The  softwa¬ 
re  is  written  using  TurboPascal  (Borland)  and  runs  on  any  PC  with  a  286  processor  and 
DOS  5.0. 

Results.  In  a  prelimi¬ 
nary  study  for  the  inve¬ 
stigation  of  the  rationali¬ 
zation  of  patient-related 
deskwork  we  evaluated 
the  required  time  in  25 
patients,  as  recorded  by 
the  program.  The  data 
was  compared  to  the 
manually  determined 
time  for  the  conventional  management  of  an  other  25  patients.  In  the  patients,  managed 
by  the  program,  the  required  time  amounted  to  36±21  minutes,  which  was  markedly 
shorter  as  compared  to  the  manually  managed  patients  (72±35  minutes).  The  gain  of 
time  is  explained  mainly  by  a  considerable  acceleration  of  setup  of  the  actual  therapeu¬ 
tic  regimen,  of  the  daily  metabolic  balance,  and  of  the  determination  of  the  nutritional 
requirement  (see  table;  mean+sem,  range;all  times  in  minutes). 

Discussion  and  Conclusion.  After  a  training  period  of  2  -  3  days,  a  marked  accelera¬ 
tion  of  deskwork  routine  was  achieved.  This  speeding  up  especially  concerns  procedu¬ 
res,  which  are  associated  with  a  considerable  expenditure  of  writing  and  calculating 
(e.g.  setup  of  therapeutic  regimen,  metabolic  balances).  Speeding  up  was  minor  in  all 
calculations  concerning  nutrition.  In  return,  the  software-assisted  establishing  of  nutritio¬ 
nal  requirement  and  the  calculated  infusion  regimen  was  much  more  precise,  as  com¬ 
pared  to  the  conventional  technique.  We  conclude,  that  the  use  of  the  program  means 
an  essential  acceleration  of  routine  work  in  critical  care  and,  moreover,  an  optimization 
of  metabolic  balancing  and  nutritional  therapy  in  the  ICU. 


Conventional 

Program 

Input  of  master  data 

12-I-2  (5-18) 

10+5  (3-22) 

Editing  regimen 

18-1-5  (9-28) 

3+1.5  (1.5-8) 

Calculation  of  balances 

23 -h  8  (7-48) 

7+2  (4-11) 

Calculation  of  requirement 

13  +  7  (4-20) 

4^  1,7  (2-8) 

Setup  of  Infusions 

2+1.3  (1-7) 

5  +  3  (2-12) 

Laboratory  findings 

8  +  5  (2-14) 

7+4  (3-15) 

OXYGEN  DELIVERY  BY  A  PERFLUOROCHEMICAL  EMULSION  FOLLOWNG 
VOLUME  RESUSCITATION  OF  HEMORRHAGE  IN  DOGS 
N,S.Faithfull,  P.E.  Kcipert,  and  R.M.  Peters.  Alliance  Pharmaceutical  Corp. ,  San  Diego, 
CA  92121,  and  University  of  California  at  San  Diego,  CA  92103. 

Initial  resuscitation  of  severe  hemorrhage  usually  consists  of  rapid  infusion  of  crystalloid 
and/or  colloid  solution  with  the  aim  of  restoring  adequate  circulatory  volume  and 
improvement  in  cardiac  output.  Restoration  of  oxygen  transport  capacity  is  accomplished 
after  arrival  at  hospital.  This  delay  may  subject  the  patient  to  a  period  of  tissue  hypoxia, 
I  which  may  sometimes  be  detrimental  to  his  eventual  recovery.  The  present  study 
j  investigated  the  effect  of  administration,  immediately  after  volume  resuscitation,  of  a  small 
dose  of  a  90%  w/v  emulsion  of  perflubron,  a  p)erfluorochemical  emulsion  capable  of 
carrying  24.7  mL  Oj  per  100  mL  of  emulsion. 

Mongrel  dogs  were  anesthetized  with  isoflurane,  intubated  and  ventilated  to  normocapnia 
with  room  air.  Intraarterial  and  Swan  Ganz  catheters  were  inserted  to  allow  for  monitoring 
of  pressures,  cardiac  output,  and  determination  of  oxygen  contents  of  arterial  and  mixed 
venous  blood.  Splenic  contraction  was  induced  by  a  bolus  of  epinephrine  and,  after 
stabilization,  baseline  cardiovascular  and  oxygenation  measurements  were  made.  To  lower 
the  hematocrit  (Hct),  the  animals  were  hemodiluted  using  Ringers  lactate  solution  (RL)  to 
replace  blood  loss  in  a  3:1  ratio.  Initial  hemodilution  to  an  Hct  of  25%  was  followed  by 
further  bleeding  and  replacement  with  1.5  volumes  of  a  mixture  of  plasma  (collected  from 
shed  blood)  and  5%  human  albumin.  The  dogs  respired  100%  Oj  during  and  following  this 
second  bleed,  which  lowered  Hct  to  10-12%. 

Following  hemorrhage  and  resuscitation,  cardiorespiratory  variables  were  measured  and 
were  repeated  every  30  minutes  after  the  animals  were  given  an  infusion  of  3  mL/kg  of 
RL  (Control,  n=4)  or  90%  perflubron  (n=5).  As  expected,  large  increases  in  cardiac 
output  were  observed  in  both  groups  following  hemodilution  and  decrease  of  blood 
viscosity.  Mixed  venous  PO^  was  significantly  increased  to  >  100  mm  Hg  in  the 
perflubron  group  in  comparison  to  controls  which  remained  at  approximately  50  mm  Hg. 
Perflubron  carried  oxygen  accounted  for  about  25-30%  of  total  oxygen  consumption  and 
this  resulted  in  a  considerable  sparing  of  oxygen  extraction  from  hemoglobin.  These  results 
demonstrate  that  a  small  dose  of  an  oxygen  transporting  perflubron  emulsion  can  improve 
oxygenation  status  in  the  volume  resuscitated  post  hemorrhagic  subject.  If  mixed  venous 
PO2  is  to  be  regarded  as  an  indication  of  tissue  PO2,  this  treatment  can  clearly  improve  the 
oxygenation  status  of  the  tissues. 


AUTOLOGUS  BLOOD  TRANSHISION  IN  TRAUMA  AND  ELECTIVE 
SURGERV. 

H.Skoura.  D.  Tzantzou,  J.  Zourdos,  S.  Kostaki,  E.  Anastassioi’.  Department  of 
Anaesthesia,  General  Hospital  ”  Asklcpion”  Vculas,  Athens  Greece. 

We  studied  eighty  (80)  patients  I-II  ASA  classification  randomly  divided 
in  two  groups.  They  were  operated  on  trauma  or  elective  surgery  followed  by 
massive  bleeding.  In  group  A’  the  patients  were  transfused  with  stored  blood 
from  the  blood  bank  and  in  group  B’  with  autologus  blood  from  the 
autotransfusion  device  (cell  saver).  Preoperatively  and  postoperatively  we 
evaluated  haemoglobin  (Hb),  haematocrit  (Ht),  prothrombin  time,  bilirubin  level 
and  the  number  of  platelets.  Intraoperatively  we  calculated  blood  loss,  volume  of 
transfused  blood,  mean  arterial  pressure  (MAP),  heart  rate  (HR).  Hb,  Ht,  the 
values  of  blood  gases,  potassium  and  sodium  from  the  bags  of  the  stored  blood 
and  from  the  bags  of  the  saved  red  cells. 

The  statistical  analysis  of  our  results  showed  a  significant  increase  in  Hb, 
Ht,  PaO^.PaCOj  ajid  SAT  values  in  the  group  of  the  saved  red  cells  (P<0.05).  In 
this  group  the  values  of  pH,  K  +  ,  Na+  and  SBE  were  approximately  at  normal 
levels  but  the  statistical  comparison  of  the  two  groups  gave  significantly  higher 
results  for  group  B’  (the  group  of  the  saved  red  cells)  of  our  study  (P<0.001 ). 

This  study  indicates  that  autologus  blood  transfusion  is  a  safe  method 
which  requires  the  co-operation,  enthusiasm  and  expertise  of  the  anaesthetic 
learn.  Emergency  and  elective  operations  can  be  done  without  transfusion 
related  morbidity  from  either  an  immunological  mediated  reaction  or  a 
transmitted  infection,  nowadays  in  particular  the  Acquired  Immune  Defence 
Syndrome. 


A  TRIAL  OF  AORTIC  OCCLUSION  TECHNIQUE  WITH  A  BALLOON  CATHETER 
FOR  HEMORRHAGIC  SHOCK  DUE  TO  TRAUMA 

K.  Okada,M.D.  ,  H.  In-nanii,M.D.  ,  T.  Kawaguchi ,M,  D.  ,  M.  Takasaki, 

M. D. ,  *K.  Tanaka, M. D. ,  *T.  Kasai, M. D. .  Department  of  Anesthesi¬ 
ology,  *Trauma  and  Critical  Care  Center,  Teikyo  University  School 
of  Medicine,  Tokyo,  Japan 

Since  1984,  we  have  carried  out  aortic  occlusion  with  a  bal¬ 
loon  catheter  for  treatment  of  massive  hemorrhage  due  to  trauma 
on  abdominal  areas  or  lower  extremeties. 

Aortic  occlusion  technique:  The  aortic  occlusion  technique  was 
adopted  for  trauma  patients  in  which  systolic  blood  pressure  was 
less  than  80  mmHg  in  spite  of  resuscitat ive  infusion  and  trans¬ 
fusion.  Before  or  after  induction  of  anesthesia,  an  8  F  Fogarty 
catheter  was  inserted  from  the  left  femoral  artery  and  advanced 
into  aorta  until  the  attached  balloon  reached  the  descending  or 
abdominal  aorta.  Aortic  occlusion  was  carried  out  by  inflating 
the  balloon  with  saline. 

Patients  analysis:  Fifteen  trauma  patients  in  hemorrhagic 
shock  were  investigated.  Thirteen  of  them  were  male.  The  mean  age 
was  35.5  yr.,  ranging  17  to  57  yr..  The  main  causes  of  trauma 
were  traffic  accidents.  The  major  injuries  were  on  spleen (5 
cases),  liver(5),  mesenteric  vessels(4),  kidney ( 2 ), gluteal  artery 
(1) .  The  most  of  the  patients  were  suffering  from  multiple  trauma. 
Operations  included  splenectomy ( 5  cases),  liver  suture(2),  resect¬ 
ion  of  alimentary  tract (3),  nephrectomy ( 2 ) ,  repair  of  large  ves¬ 
sels  (  3)  . 

Prognosis ;  Six  patients  survived(S  group)  and  nine  patients 
expired(D  group).  One  patients  of  the  S  group  died  later  of  cere¬ 
bral  contusion.  In  the  D  group,  seven  were  dead  during  surgery 
and  two  cases  were  passed  away  within  the  3rd  postoperative  day. 

In  the  S  group,  the  aortic  occlusion  increased  systolic  pressure 
to  over  80  mmHg,  while,  in  the  D  group,  systolic  pressure  did  not 
increase  to  80  mmHg  after  occluding  aorta. 

Discussion ;  Merits  of  the  aortic  occlusion  with  a  balloon 
catheter  for  uncontrollable  bleeding  are  as  follows:  1.  Keeping 
adequate  cerebral  and  coronary  flow,  2.  Prevention  of  circulatory 
collapse  after  laparotomy  due  to  loss  of  tamponade  effect.  3. De¬ 
creasing  blood  loss  during  surgery.  As  compared  with  the  cross 
clamping  through  thoracotomy  or  laparotomy,  this  technique  is 
simpler  and  less  invasive.  Blood  flow  shut  down  effect  of  the 
technique  with  a  balloon  catheter  is  considered  to  be  almost  the 
same  as  that  of  the  cross  clamping.  In  the  present  investigation, 
blood  pressure  was  well  maintained  by  aortic  occlusion  in  all  of 
the  S  group,  wheras  in  the  D  group  blood  pressure  did  not  return 
to  a  disirable  level  even  after  the  aortic  occlusion.  The  main 
cause  of  intractable  bleeding  was  thought  to  be  due  to  hidden  in¬ 
jured  sites  of  major  physiological  significance  or  surgically  un- 
treatable  injuries. 

Conclusion :  It  can  be  said  that  the  aortic  occlusion  technique 
with  a  Fogarty  catheter  is  a  simple,  relatively  non-invasive ,  and 
useful  method  for  treatment  of  hemorrhagic  shock  due  to  trauma. 


SERIOUSLY  ILL  OR  INJURED  CHILDREN  TRANSPORTED  BY  AN 
ANAESTHESIOLOGIST-MANNED  EMS  SYSTEM  IN  NORWAY. 

T . Strand  MD,  S.Mellesmo  MD,  H. Strand  CRNA,  Norwegian  Air 
Ambulance,  Torben  Wisborg  MD,  Dep.  of  Anaesthesiology, 
Hammerfest  Hospital,  Norway. 

Norwegian  Air  Ambulance  (NAA)  operates  EMS  helicopters  at 
six  bases,  all  manned  with  an  anaesthesiologist .  A  fully 
medical  equipped  vehicle  is  used  in  the  areas  adjacent  to  the 
base,  even  responding  to  more  remote  locations  when  flying  is 
impossible  due  to  weather  or  technical  reasons. 

We  have  done  a  retrospective  study  of  children,  0-10 
years  of  age,  NACA  scale  5,  6  and  7,  transported  by  NAA  in 
1990  and  1991,  to  visualize  the  possible  benefits  of 
anesthesiologists  participating  in  EMS  systems - 

Of  a  total  of  7133  patients,  1105  (16%)  were  in  this  age 
group,  of  which  286  within  NACA-group  5,6  or  7.  The  ratio 
helicopter  ;  vehicle  were  214  :  72  (75:25%). 

110  (39%)  were  interhospital  transfers,  173  (61%)  primary 
missions  responding  to  sites  of  accident  or  severe  illness. 
Mean  call-response  time  of  the  primary  missions  were  15,6 
minutes,  requested  by  physicians  in  32%,  ambulance-personell 
and  laypeople  each  in  23%  of  the  missions. 

The  most  frequent  causes  of  request  were  neonatal 
emergencies  or  complications  (31%),  infections  (19%)  [sepsis, 
epiglotitis,  meningitis],  trauma  (15%),  SIDS  (15%)  and  near¬ 
drowning/drowning  (5%), 

A  total  of  155  (54%)  of  the  patients  were  intubated.  In 
the  group  of  primary  missions,  76  (44%)  of  the  patients  were 
intubated  at  the  scene,  88%  of  those  by  NAA  anesthesiolog¬ 
ists.  Induction  of  general  anaesthesia  was  performed  in  19 
I  (11%)  cases,  all  by  NAA.  In  the  group  of  interhospital 
transfers  85  (77%)  of  the  patients  were  intubated,  9%  by  NAA 
prior  to  transport. 

The  results  of  the  study  indicates  that  the  skills  of 
trained  anaesthesiologists  were  useful  in  handling  the 
problems  and  procedures  of  this  age-  and  severity-group  of 
patients. 

Due  to  the  larger  number  of  intubations  than  induction  of 
anaesthesia,,  one  might  draw  the  conclusion  that  those  children 
affected  were  in  such  a  critical  condition  that  a  short 
response  time  was  imperative. 


OUTCOME  FROM  SEVERE  HEAD  TRAUMA  IN  THE  ADULTS 

B.Kremzar,  Spec-Mam  A,  Visocnik  B,  Tos  L.  Institute  of  Anaesthesiology, 
University  Medical  Centre  Ljubljana,  Zaloska  7,  61000  Ljubljana,  Slovenija 

We  evaluated  the  importance  of  the  initial  Glasgow  Coma  Scale  (GCS),  the 
number  of  injuries  to  the  brain  on  admission,  aspiration  and  later  pneumonia 
on  the  outcome  of  adult  patients  with  severe  head  trauma.  A  retrospective 
review  of  medical  records  of  50  adult  patients  with  severe  head  trauma  at  the 
ICU  between  January  21,  1988  to  May  15,  1990  was  carried  out. 

Initial  management  comprised  immediate  resuscitation,  GCS  assessments,  CT 
and  surgical  interventions  if  necessary.  Intensive  care  management  was 
according  to  protocol  for  cerebral  trauma  used  in  our  ICU. 
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Our  results  (overall  survival  was  68%)  confirm  the  importance  of  early 
triage  of  patients  with  head  injury  using  the  GCS  enabled  us  to  differentiate 
between  two  subgroups  of  patients  (GCS  8)  related  to  their  outcome.  Finally 
it  s  important  in  an  effort  to  reduce  mortality  and  disability  of  severly 
brain  injuried  patients,  to  identify  potential  risk  factors  (like  aspiration 
and  later  pneumonia) ,  evaluate  their  significeince  and  accordingly  adjust 
therapies  aimed  at  improving  patient  outcome. 


TUMOR  NECROSIS  FACTOR-DEPENDENT  EFFECTS  CONTRIBUTE  TO  VASCULAR 
ALTERATIONS  DURING  WOUND  HEALING 

H.  Gerlach.  M.  Gerlach,  M.  Clauss,  S.  Ranucci,  C.  Ranucci,  J.  Brett,  C.  Marboe.  Clinic 
for  Anesthesiology  and  Operative  Intensive  Care  Medicine,  University  Clinic  Rudolf 
Virchow,  Free  University  of  Berlin,  Berlin,  Germany. 

A  characteristic  feature  of  host  response  is  its  localization  to  particular  sites  of  the 
vascular  tree,  especially  after  postoperative  or  posttraumatic  wound  healing.  Vascular 
endothelium  is  a  target  of  cytokines,  such  as  tumor  necrosis  factor  (TNF),  which  are 
central  mediators  of  the  host  response.  TNF  is  able  to  induce  a  generalized  vascular 
collapse  in  animals  at  high  concentrations,  whereas,  at  lower  concentrations,  lesions 
may  be  localized  to  particular  parts  of  the  vasculature.  Exposure  of  cultured  endo¬ 
thelial  cells  to  TNF  activates  specific  cell-dependent  mechanisms  which  -  in  vivo  - 
contribute  to  the  inflammatory  response  like  leukocyte  adhesion,  procoagulant 
activity  and  increase  of  vascular  permeability. 

In  the  present  studies  it  was  found  that  induction  of  endothelial  growth  and/or 
motility  which  occurs  in  regeneration  after  damage  to  the  endothelial  monolayer  or 
during  wound  healing  constitutes  a  selective  target  for  TNF:  induction  of  procoagu¬ 
lant  activity  on  growing  cells  is  about  twenty  times  more  sensitive  to  TNF  than  on 
"quiescent"  cells  (half-maximal  effect  on  growing  cells  at  100  pM,  on  quiescent  cells 
at  2  nM).  This  was  demonstrated  by  testing  the  induction  of  tissue  factor  activity  on 
the  cell  surface,  as  well  as  by  testing  the  suppression  of  thrombomodulin,  an  impor¬ 
tant  anticoagulant  protein,  produced  and  expressed  by  endothelial  cells.  Similar 
results  were  found  comparing  the  induction  of  endothelial  permeability  by  TNF.  In 
parallel,  cross-linking  studies  showed  two  additional  bands  on  autoradiograms  from 
sodium  duodecylsulfate  polyacrylamid  gelelectrophoresis  (SDS-PAGE)  of  cell-bound 
1 25-lodid-TNF,  indicating  special  high  affinity  TNF  binding  sites  on  growing  endo¬ 
thelium.  Finally,  radioligand  binding  studies  indicated  a  twenty  times  higher  affinity  of 
growing  endothelium  for  TNF  compared  to  quiescent  endothelium.  These  in  vitro  data 
suggest  a  model  by  which  an  injury  or  postoperative  focus,  resulting  in  increased 
induction  of  endothelial  growth  and  motility,  renders  these  cells  more  sensitive  to 
pertubation  by  TNF,  as  to  be  expected  during  concomitant  infections. 

To  control  this  hypothesis,  animal  studies  were  performed  using  rats  with  artificial 
wounds  after  subcutaneous  implantation  of  polyvinylalcohole  sponges.  Autoradio¬ 
grams  of  animals  injected  with  1 25-lodid-TNF  demonstrated  that  the  growing  vessels 
in  the  wound  area  are  a  specific  target  for  TNF  with  an  increased  affinity  for  this 
cytokine.  Additional  histologic  and  ultrastructural  studies  could  show  that  typical  TNF 
effects  like  intravascular  fibrin  deposition,  increased  permeability  with  perivascular 
adhesion  and  permeation  of  leukocytes  was  induced  in  the  wound  area  by  low 
concentrations  of  TNF  when  no  effect  was  seen  in  normal  tissue.  About  three  to  four 
weeks  after  implantation  of  the  sponge,  no  more  difference  was  detectable  between 
wound  area  and  normal  tissue. 

Taken  together,  these  data  suggest  a  model  for  targetting  TNF  action  within  the 
vasculature:  regulation  of  high  affinity  endothelial  cell  binding  sites  can  direct  TNF  to 
activated  cells  in  particular  sites  of  the  vasculatu.e.  Supported  by  the  in  vivo  woun¬ 
ding  studies,  in  which  enhanced  binding  and  responsiveness  of  endothelial  cells  to 
TNF  was  associated  with  angiogenesis,  this  model  provides  insight  into  one  important 
mechanism  by  which  cytokine  action  can  be  localized  during  wound  healing. 


EFFECT  OF  HYPERTONIC  SALINE  ON  INTRACEREBURAL  OXYGENATION  DURING 
HEMORRHAGIC  SHOCK  USING  NEAR  INFRARED  SPECTROPHOTOMETER 
H.  Ogata.  X.X.  Luo 

First  Dept,  of  Anaesthesia,  Dokkyo  University  School  of  Medicine 
[Methods]  Six  mongrel  dogs  were  gmesthetized  with  pentobarbital 
and  ventilated  with  air.  Two  optical  electrodes  of  near  infrared 
spectrophoto-  meter  (Hamamatsu  Photonics  Co)  were  fixed  by 
bandage  on  the  scalp.  The  contents  of  HbOs ,  HbR,  Cytochrome  aa? 0 
are  recorded  time  to  time  by  this  spectrophotometer.  Blood  was 
drawn  through  arterial  c:atheter  until  mean  arterial  pressure 
reaches  to  45  mmHg  at  15  min.  after  hemorrhage  and  MAP  was 
maintained  further  for  30  min.  (Group  A).  In  group  B,  blood  was 
drawn  until  MAP  reaches  to  65  mmHg.  1.5  ml/kg  of  20%  saliiK? 
solution  was  injected  over  10  min.  through  venous  catheter. 
[Results]  HbOi ,  HbR,  CytOx  revealed  -25.3,  +31.7,  2.6  pMol  at  45 

min.  after  hemorrhage.  They  recovered  -3,  +4.3,  -1  pMol 
respectively  at  5  rain,  after  HSS  administration  and  maintained 
those  levels  at  least  until  20  min.  Group  B  (MAP:  65  mmHg)  HbOz . 
HbR,  Cyt02  revealed  -23.5,  +14.5,  -7.2  pMol  at  45  min.  after 
hemorrhage.  They  recovered  -6.5,  +3.4,  -4.1  pMol  respectively  at 
5  min.  after  HSS  administration  and  maintained  those  levels  at 
least  until  20  min. .  [Conclusion]  Administration  of  HSS  was 
effective  on  recovery  of  HbOz ,  HbR.  Cytochrome  Oz  in  the  brain 
tissues  during  hemorrhagic  hypotension.  Those  effects  is  more 
effective  in  group  B  (MAP:  65  mmHg)  than  in  group  A  (MAP:  45 
mmHg)  although  blood  gas  analysis  indicated  severe  metabolic 
accdosis  (PH  6.86,  BE  -24.2). 


0«EKGENCy  OIRANSLARXNCSAL  VENTILATIC*! 


Hwa-Kou  King#  M.D. ,  Daniel  J.  Wooten,  M.D. 
Department  of  Anesthesiology 
KingA>rew  Medical  Center 

Charles  R.  Drew  University  of  Medicine  and  Science 
Los  Angeles,  California,  U.S.A. 


Every  anesthesia  providers  is  aware  of  the  serious  conseouences  of 
anoxia  si±)sequent  to  acute  airway  obstruction,  and  is  trained  to  manage 
such  situations  vrfien  they  occur.  Nonetheless,  a  patent  airway  is  not 
always  attainable.  Percutaneous  needle  laryngostomy  with  translaryngeal 
ventilation  in  the  desperate  situations  in  vrtiich  other  efforts,  including 
inti±>ation  have  failed.  A  review  of  literature  suggested  that  using  a 
large  bore  (>18  Ga  )  needle/catheter  with  a  jet  ventilator,  or 
alternatively  connecting  it  to  an  oxygen  source  of  high  pnessure  (40-50 
psi;  i.e.  anesthesia  machine,  wall  outlet  etc.)  via  a  low  compliance 
ti±>inq  will  effectively  resuscitate  an  animal  or  patient.  However,  this 
may  expose  the  patients  to  the  risks  of  barotraixna  which  has  inhibited  its 
wide^nread  adoption. 

In  order  to  assess  this  risk,  we  have  conducted  an  in  vitro  study 
employing  a  simple  lung  simulator  and  an  anesthesia  machine.  Variables 
included  the  make  of  euiesthesia  machine,  size  of  needle/catheter,  degree 
and  duration  of  depression  of  the  flush  valve,  as  well  as  the  size  of 
pop-off  valve  opening. 

Based  on  the  data  obatained  from  our  study  as  well  as  others  by  an 
ext^isive  literature  review,  we  have  pcxsposed  seme  guidelines  for  this 
techniques  when  a  jet  ventilator  is  not  available. 


Early  Trauma  Management  at  Wellington  Hospital.  New  Zealand. 
Martin  Lum.  MBChB,  FFARACS. 

Lecturer  in  Anaccthccia.  Wellington  School  of  Medicine. 

Pater  Tobin,  MB.ChB, 

Registrar,  intensive  Care  Unit,  Wellington  Hospital. 

Abstract 

Wellington  Hospital  is  the  base  hospital  for  the  capital  of  New  Zealand.  The 
metropolitan  catchmont  population  ia  360,000.  There  is  preoently  no  co¬ 
ordinated  system  for  the  response  to  trauma  admissions  in  this  institution.  In 
December  1990.  selection  criteria  were  established  to  identify  patients 
presentling  to  the  Emergency  Department  at  risk  of  high  energy  or  penetrating 
injuries  in  order  to  audit  the  management  of  these  cases.  During  the  first  12 
months  there  were  152  cases  identified  for  clinical  audit.  Patient  demography, 
mechanism  and  severity  of  Injuries  are  described.  There  were  frequent 
deficiencies  in  documentation  of  patient  vital  signs.  Management  and 
diagnostic  errors  were  noted.  The  audit  supports  the  need  for  an  organioed 
trauma  response  in  this  hosptial. 


TRAUMA  ANESTHESIA  IN  THE  NETHERLANDS. 

PROPOSAL  FOR  THE  WAY  TO  GO 

J.J.L.M.  Bierens  MD.  Department  of  Anesthesiology,  st.  Maartens  Gasthuis, 
5912  BL  VENLO,  The  Netherlands 


PRESENT  SITUATION 

At  this  moment  trauma  centres  do  not  operate  in  The  Netherlands.  It  is  a 
tradition  that  the  management  of  a  trauma  victim  is  executed  predominantly  by 
surgeons.  In  the  last  decades  it  has  become  evident  that  trauma  centres  are 
needed  and  a  governmental  decision  is  to  be  expected. 

Trauma  teams  and  crash  teams  are  already  founded  to  integrate  the 
organisations  outside  and  inside  the  hospitals.  Few  anesthesiologists  participate.  In 
most  cases  ambulance  nurses  are  responsible  for  the  out  of  hospital  management 
of  trauma  victims.  As  a  consequence  of  these  situations  the  clinical  basis  for 
trauma  anesthesiology  is  poor. 

OPTIONS  FOR  THE  FUTURE 

Because  the  contribution  of  the  anesthesiologist  in  the  management  of  a  trauma 
victim  is  essential  (monitoring,  stabilisation,  resuscitation,  pain  control  and 
peri-operative  management),  anesthesiologists  in  The  Netherlands  have  to  look  for 
opportunities  to  be  actively  involved  in  the  organisation  of  traumateams,  crash 
teams  and  the  future  trauma  centres.  In  a  second  stage  when  sufficient  interest, 
clinical  training  to  residents  and  practical  experience  has  been  built  up, 
anesthesiologists  have  to  make  their  tribute  clear  in  non-trauma  centre  hospitals. 
Optimal  relation  and  mutual  professional  understanding  with  surgeons  must  have 
priority  in  this  stage. 

Parallel  with  this  development  some  anesthesiologists  can  become  involved  in 
the  out  of  hospital  aspects  of  trauma  anesthesiology  by  means  of  advices  and 
training  to  ambulance  nurses. 

CONCLUSION 

Trauma  anesthesiology  can  contribute  a  lot  to  the  care  of  trauma  victims. 
Although  future  developments  are  still  speculative,  the  foundation  of  trauma  centres 
is  an  essential  katalysator  in  the  proces  towards  a  consistent  basis  for  trauma 
anesthesiology  in  The  Netherlands. 


PRE^HaSPITAL  MEDICAL  CARE  OF  THE  HEAD  ULIUPY  PATIEMT 

A.Costola,  M.M.Diani,  F-Fpnh.  DftparbrKnt  of  Anaesthesia  and  Heanimatioo-iiUUl 
Pieve  di  Cadore  Hospital  (F8.)  Health  District  n"  1  [Veneto-italyl 

Tn  Italy,  as  in  all  industrialized  countries,  from  the  epidemiological  point 
of  view,  head  injuries  represent  the  most  cocmon  cause  of  death  in  the  popula¬ 
tion  under  40  years  of  age,  and  this  Involves  a  very  hl^  socio-economic  cost 
since  the  roost  productive  age-range  Is  affecUxl.  Moreover-,  utniy  of  Lljose  lajui'ec 
are  left  wlUi  Irandlcaps  and  disabULtics  wluoli  fui'ther  aggravate  the  negative 
cofiaeviuetices  on  the  human  and  ecorwmic  level.  It  has  not  been  widely  demonstra¬ 
ted  that  the  faster  and  more  efficient  the  emergency  care  the  greater  ito  chan¬ 
ces  of  success,  since  fast  intervention  is  able  to  prevent  the  rapid  appearance 
of  rcopiratory  and  circulatory  compl  i  catione  which  are  often  fatal  and  equally 
often  potentially  avoidable  vdiila  also  being  more  dangerous  than  the  primitive 
lesion  itself.  This  has  led  to  the  need  to  establish  emergency  services  increas¬ 
ingly  sldLUed  in  providing  the  seriously  injured  with  medicalized  pre-hospital 
care..  Tt.  i.s  cnn.sidered  r>ece.s.sary  that  the.se  .se.rvice_s  <uioti1d  minimize  the  inter¬ 
val  before  care  starts,  considered  the  greatest  threat  to  survival,  and  should 
enhance  the  possibility  of  the  recovery  of  vital  functions  during  the  so-called 
"golden  period"  iromediateiy  after  injury  when  the  patient  is  able  to  draw  the 
greatest  benefits  fron  suitable  therapy;  a  service  of  this  kind  Is  able  signifi¬ 
cantly  to  iuipruve  Uie  prugnusis  buUi  in  terms  of  survival  and  wiUj  regard  to 
the  type  and  level  of  neurological  and  psychological  recovery  idiich  head  injury 
patients  are  able  to  obtain. 

■Hiese  ftiTiLs  have  been  a  concrete  reality  since  9th  August  I986  for  the  S.U.E.M. 
(Medical  Elocrgcncy  Service)  of  Vcncto  Health  Diotrict  1,  and  this  juotifico  the 
ef forte  of  the  medical -reanimation  team,  whoee  aotivitiec,  in  the  cpecific  case 
of  tho  pra-hospital  care  of  head  injury  patients  illustrated  below,  have  provid¬ 
ed  very  flattering  results. 

It  is  not  easy  to  categorize  bead  injuries  because  of  the  virtually  enonncMS 
variety  Of  le.sions  which  my  oeciir,  involving  an  infinite  range  of  condition.*;.* 
the  way  in  which  the  accident  occurred,  the  point  and  violence  ot  the  blew,  the 
oonpiexity  of  the  structures  affected,  the  size  of  the  lesiOTs  and  tne  age  and 
state  of  the  victim  are  just  some  of  the  variables  which  cone  into  play  in  con¬ 
figuring  each  Individual  case.  Progress  In  the  management  of  patients  with  se¬ 
rious  head  injur  ies  depends  to  a  large  degree  on  Llie  precise  determlrKition  of 
the  gravity  and  extent  of  the  brain  damage  and  the  potential  i-ecovei'y.  It  is 
therefore  essential  to  select  a  system  for  assessing  the  gravity  of  the  injury 
even  as  early  as  the  prc-hospital  phase  in  order  to  fjerform  an  effective  triage 
of  the  patient  and  achieve  the  points  sunmed  up  in  the  fbmous  "3  Rs"  (the  ri^t 
patient,  in  the  ri#it  hospital,  in  the  right  time).  Ae  cmergee  from  the  data 
supplied  by  the  literature,  we  are  convinced  that  a  modem,  effootivo  series  of 
assessment  which  can  already  be  applied  on  the  site  of  the  accident  and  in  any 
ca.se  without  the  po.s.siMe  aid  of  diagnostic  equipoient  must  use  prognostic  indi¬ 
cators  based  on  tne  clinical  observation  of  the  casualty,  which  are  can  ea-sily 
be  quantified  on  a  nimerlcal  scale  and  correlated  as  accurately  as  possible  wi« 
the  msrtaliLy  i-uUss,  the  sur-vival  time,  the  duration  of  treatment  and  the  degree 
of  residual  disability,  thus  prorLding  us  with  a  "i-etivapectivt:"  coiiUvl  on  the 


Even  if  it  Is  difficult  to  take  jmmeaiate  decisions  in  a  clinical  ctxitext 
which  often  ulianges  rapidly  beoau5K  it  is  afrected  by  hypoxia,  low  blood  pres¬ 
sure  or  hl^  blood  aloohol  levels,  and  very  often  diaenosis  and  treatment  may 
proceed  in  porallol  and  similtaneously ,  the  operating  procedures  we  liave  appli¬ 
ed  ill  helicopter-ambulance  of  1^9  liead  injury  patients  froD  1.6.88  to 
liave  eilvayo  ^ven  absolute  priority  to  stabilixation  of  respiration  and  the 
cardiocirouiatory  system,  the  pi-eventiw  of  further  blood  loss,  the  immobiliza¬ 
tion  of  any  fractures  to  Lite  spine  or  the  limbs  using  modem  technique  equip¬ 
ment,  and  the  sedation  of  pain.  In  order  to  obtain  an  early  asscsomant  of  the 
degree  of  hrain  damage  and  formulate  a  reliable  progriosis,  we  uoc  the  TRAWA 
SCORE,  which  con4)lnes  Glasgow  Coca  Seale  with  the  assessment  of  breathing 
pattern,  blood  pi’essure  and  capillary  tilling,  U^gether  with  the  CRAMS  SCORE 
for  the  overall  assessment  of  the  patient. 

Eor  these  head  injury  patient*?,  we  provide  an  anerlyoie  of  the  various  types 
of  accident,  instrumental  diagnosis  and  any  surgery  performed,  the  treatment 
Dietliod  using  during  the  pre-hospital  phase,  the  average  time  interval  before 
medicalization  of  the  patient.  Clinical  stabilization  and  subsequent  transfer 
bo  the  tDOot  suitable  establishment  for  the  epeoifie  treatment  required,  the 
scKes  and  ages  of  the  patients  treated,  breakdown  hy  month,  day  of  the  week 
and  tiina-band  and  the  OUtcuue. 

An  issessment  of  the  data  deriving  f^om  our  fairly  limited  experience,  hig^ 
lights  the  undeniable  operating  effeottiveness  oI  the  anesthetist-rconimator 
vho  initially  safeguirds  the  vital  functions,  thus  allowing  other  speciali st' 
doctors  to  come  into  action  "in  cascade".  Ihe  optimization  of  reanimation  the¬ 
rapy  therefore  considerably  reduces  the  overall  lecovery  and  ctabilization  tim¬ 
es,  thus  allowing  early  achievement  ot  the  clinical  conditions  \^eh  permit  the 
perfonifcuice  of  all  the  surgery  required. 
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BRITISH  ARMY  TRAUMA  LIFE  SUPPORT  (BATES)  ;  ITS  APPLICATION 
IN  THE  RESUSCITATION  DEPARTMENT  OF  A  HELD  HOSPITAL  DURING 
THE  GULF  WAR. 

P.F.  Mahoney,  MB  BS  DA,  Department  of  Anaesthetics  Newcastle  Upon 
Tyne.  B.  Riley,  MBE  BSc  FFARCS  Magill  Department  of  Anaesthetics, 
Westminster  Hospital,  London. 

The  Resuscitation  Department  of  a  Field  hospital  must  be  able  to  deal 
with  large  numbers  of  seriously  injured  casualties  who  may  arrive 
simultaneously  o-  in  quick  succession.  Each  casualty  must  be 
assessed,  resuscitated  and  stabilised  for  life-saving  surgery  as 
quickly  as  possible  to  avoid  "bottle-necks"  from  developing  in  the 
system.  Given  appropriate  infra-structure  in  terms  of  environment, 
equipment  and  re-supply  then  the  rate  limiting  step  for  rapid 
casualty  handling  is  determined  by  the  clinical  skill  of  available 
personnel.  All  perc.onnel  must  rapidly  identify  and  treat  those 
conditions  that  pose  the  greatest  threat  to  life  recognising  that  some 
injuries  kill  more  quickly  than  others.  They  must  all  be  competent  in 
the  performance  of  those  diagnostic  and  practical  skills  which  are 
vital  for  resuscitation.  Their  performance  should  be  consistent, 
reproducible  and  complete  to  ensure  that  no  injuries  are  missed, 
even  under  conditions  of  stress. 

In  the  military  environment  it  is  impossible  to  provide  Trauma 
Teams  staffed  entirely  with  qualified  medical  practitioners.  Where 
nurses  and  combat  medical  technicians  along  with  one  doctor 
constitute  a  single  trauma  team  there  must  be  considerable 
delegation  of  clinical  responsibility  to  the  non  medically  qualified 
team  members. We  describe  the  training  and  performance  of  such 
personnel  in  the  ATLS  system  (a  modification  of  civilian  Advanced 
Trauma  Life  Support  )  in  the  Resuscitation  Department  of  32  Field 
Hospital,  one  of  the  two  forward  British  hospitals  deployed  in 
northern  Saudi  Arabia  during  Operation  Desert  Storm. 

We  conclude  that  it  is  possible  to  train  nursing  and  para  medical 
staff  to  be  effective  active  participents  in  military  trauma  teams 
using  the  BATES  system. 


FOR  A  BETTER  TRAUMA  CARE  CAMPAIGN  (INDIA) 

Dr.  K.  CHOCKALINGAM 
Devaki  Hospital 
Madras,  Tamil  Nadu,  India 

Purpose  of  Study  :  Organisation  and  development  of  Trauma  Care  in  a 
city  in  Southern  India  (Madras). 

Method  used  :  Experience  of  a  Private  Trauma  Care  with  experience  of 
over  10,000  cases  in  12  years. 

Results  :  Development  in  assessment,  development  in  investigations, 
development  in  management  and  treatment. 

Conclusion  :  Based  on  the  local  conditions,  without  much  reliance  on 
Western  interpretation  and  m.ethods.  Trauma  Care  can  be  organised  in 
developing  countries  with  heartening  results. 

Trauma  Care  is  advanced  in  miany  developed  countries.  How'ever  it  has 
been  at  a  slow  pace  in  developing  countries  especially  in  India.  There  is 
an  intention  to  better  services  but  the  following  points  are  against  such 
development  at  present:  Economic  constraints,  huge  population,  lack  of 
trained  paramedics,  lack  of  public  understanding,  lack  of  public  co¬ 
operation  and  general  apathy. 

Amidst  all  these  constraints  how  does  one  go  about  organising  standard 
Trauma  Service.  This  paper  gives  author's  experience  for  over  12  years  in 
overcoming  some  of  these  difficulties  and  organising  trauma  care  that  is 
feasible  to  an  extent  comparable  to  others. 

The  paper  deals  of  his  experience  in  organising  the  basic  set  up, 
tradning  of  personnel,  organising  sophisticated  investigations,  educating  the 
, public  about  the  importance  of  Golden  Hour,  seeking  minimal  co-operation 
from  the  Government,  postgraduate  teaching  and  helping  in  disaster 
management. 


BURNS:  THE  FIRST  FEW  HOURS 

Rvlah  LTA.  N.E.  Thames  Regional  Burns  Unit,  St.  Andrews 
Hospital,  Billericay.  Essex.  Great  Britain. 

The  immediate  care  of  any  trauma  victim  is  crucial  to 
survival.  (1)  This  is  no  different  for  the  thermally 
injixred,  no  matter  what  the  aetiology  of  the  injury.-  The 
treatment  of  the  thermally  injured  differs,  however,  from 
that  of  major  trauma  victims  in  that  they  may  be  transported 
to  a  tertiary  referral  centre  for  definitive  treatment 
during  the  resuscitation  phase. (2) 

This  video  presentation  has  been  produced  to  inform  the 
emergency  room  residents,  anesthesiologists,  and  nursing 
staff  of  the  problems  that  need  to  be  addressed  before 
transfer,  and  how  to  transport  a  patient  to  the  burns  unit 
with  minimal  morbidity.  The  different  resuscitation 
techniques  are  explained,  and  guidelines  are  given,  and 
finally  an  example  of  a  successful  transfer  is  shown. 

The  video  has  a  running  time  of  twelve  minutes. 


(1)  Trunkey  DD  A  time  for  decisions.-  Br  J  Surg  75: 
937-9.  1988. 

(2)  Ellis  A,  Rylah  LTA.  Transfer  of  the  thermally 
injured  patient.  BJHM  44:  206-8.  1990. 


THE  ROLE  OF  ENDOTHELIUM-DERIVED  RELAXING  FACTOR  IN  THE 
ANALGESIC  EFFECT  OF  LIDOCAINE 


Hiilya  CELEBt ,  Z.Seviro  ERCAN,  Fusun  BOZKIRLI,  Sami  EREN 
Gazi  University,  Faculty  of  Medicine,  Departments  of 
Anaesthesiology  and  Pharmacology,  Be§evler,  06510 
Ankara,  Tiirkiye. 


Lidocaine,  one  of  the  most  widely  used  anesthetic,  produced 
more  prompt  more  intense,  longer  lasting  and  more  extensive 
anesthesia  than  do  an  equal  concentrations  of  procaine  and 
prilocaine.  Lidocaine  has  also  been  shown  to  induce  the 
release  of  PGIa  from  isolated  heart,  which  may  contribute  to 
its  antiarrythmic  action.  Endothelial  cells  also  produce  a 
vascular  smooth  muscle  relaxant,  known  as  endothelium-derived 
relaxing  factor  (EDRF) .  Although  the  chemical  nature  of  EDRF 
is  still  unknown,  some  studies  indicate  that  one  of  the  EDRF 
might  be  nitric  oxide  (NO).  Recently  it  has  been  shown  that 
NO  has  an  analgesic  effect  and  therefore  it  is  one  of  the 
analgesic  mediator  of  the  organism.  Therefore,  it  seems  to 
us  interesting  to  investigate  whether  lidocaine  has  an  effect 
on  the  release  of  EDRF  from  vascular  endothelium.  The 
isolated  rabbit  aortic  strips  precontracted  by  phenylephrine. 

Acetylcholine  produced  a  concentrat  j  oi^-dependent  relaxation 
in  endothelium  intact  aortic  segments.  The  relaxing  effect  of 
acetylcholine  was  completely  prevented  after  the  removal  of 
endothelium.  Addition  of  lidocaine  to  the  medium, 
significantly  enhanced  the  relaxing  activity  of 
acetylcholine.  Neither  procaine  nor  prilocaine  did  not  change 
the  responses.  Asetylsalicylic  acid  failed  to  inhibit  the 
potentiating  effect  of  lidocaine. 

From  these  result  it  was  concluded  that  the  potentiation  by 
lidocaine  of  the  vascular  relaxing  effect  of  acetylcholine  is 
probably  mediated  through  the  increased  release  of  EDRF  from 
vascular  endothelium.  Since  one  of  the  EDRF  is  NO  and  NO  has 
an  analgesic  effect,  therefore  it  can  be  assumed  that  the 
long-lasting  and  more  extensive  analgesia  obtained  by 
lidocaine  when  compared  with  procaine  and  prilocaine  might  be 
due  to  its  releasing  effect  of  EDRF. 


THE  IMPACT  OF  HELI-RESCUE  ON  THE  POLYTRAUMA  MANAGEMENT  IN 
ROMAGNA  (ITALY) 

M.  Grilli;  A.  Gamberini:  S.  Preziosi;  M.L  Ravaioli 

Servizio  di  Anestesia  e  Rianimazione  U  S  L.  35  -  ROMAGNA  ELISOCCORSO  - 
RAVENNA  (I  r ALIA). 

Thfl  ROMAGNA  HbLI-HESCUE  SERVICE  was  set  up  in  July  1987,  as  "second 
base"  of  the  EMII  IA-ROMAGNA  REGIONAL  HELl-RESCUE  SYSTEM; 

Between  July  1987  and  December  i99i,  49b  (16%)  of  the  3299  missions 
involved  polytraumatized  patients,  37%  of  whom  where  considered  "severe" 
(Trauma  Score  <  12) .  In  accordance  whith  literature,  70%  wore  males  and  mostly 
between  21  and  30  years  old. 

The  cranial  region  was  involved  69%  of  the  time  and  the  most  frequent 
combination  was;  head  trauma  -  limb  fractures  (17%  of  the  cases). 

Althout  a  quantitative  assesment  of  heli-rescue  impact  on  patients  outcome  is  not 
yet  possible,  several  observation  on  the  extra  -hospital  level  of  efficiency  can  be 
made; 

-the  average  time-of-arrival  at  the  accident  site  (within  an  area  of  524  Kmq.) 
has  been  lowered  to  7  min'. 

-There  has  been  a  significant  reduction  in  transport  time  to  individuates 
facilities. 

-Cranial  trauma  deaths  during  transport  from  site  to  emergency  ward  has 
been  lowered  from  82%  to  30%. 

However,  the  progressive  development  of  Heli-Rescue  Service  has  rendered 
more  evident  the  limits  of  hospital  facilities  and  organizazion  after  polytrauma 
paient's  arrival. 

The  authors  stress  the  importance  of  stepping  up  the  diagnostic- therapeutical 
course  of  polytraumatized  patients  within  the  ho.spitai  .structure 
Since  red-tape  doesn't  concent  the  sitting  up  of  'TRAUMA  CENTERS"  in  our 
Region  within  a  reasonable  time-lapse,  the  authors  advise 

-the  aeation  of  specific  and  separate  transit  route  to  those  regional  hospitals 
apt  to  manage  the  more  compromised  traumas,  where  there  la  a  team  of 
polyspesialized  personnel  under  the  supervisio  of  an  emergency  ward  physician. 

-the  introduction  of  check  list  an  protocols  in  the  work-up  and  management 
and  set  priorities  (field  assistance,  transport  assistance,  hospital  assistance). 

In  conclusion  the  efficiency  of  an  Emergency  Medical  field  and  hospital  teams  to 
guarantee  fluidity  of  management. 

If  theese  does  not  occur,  the  heli  rescue  will  not  improve  much  polytrauma 
patient's  outcome. 


DIAGNOSIS  OF  TRAUMATIC  THORACIC  AORTIC  RUPTURE  BY  TRANS¬ 
ESOPHAGEAL  ECHOCARDIOGRAPHY  (TEE). 

J.P.  Goarin.  F.  Le  Bret,  Y.  Jacquens,  R.  Guesde,  B.  Riou,  P.  Viars.  Departement 
d'Anesth6sie-R6animation,  C.H.U.  Piti6-Salp6triere,  Universit6  Paris  VI,  Paris, 
France. 

TEE  is  now  considered  to  be  more  sensitive  than  angiography  and  CT  scan  for  the 
diagnosis  of  spontaneous  aortic  dissection.  However,  the  accuracy  of  TEE  for  diagno¬ 
sis  of  traumatic  aortic  rupture  remains  unknown.  During  a  1-year  period,  all  patients 
with  severe  thoracic  trauma  were  prospectively  examined,  using  TEE. 

Among  25  patients  with  high-speed  deceleration  trauma  or  blunt  chest  trauma,  and 
suspicion  of  aortic  lesion  on  the  chest  X-rays  (enlarged  mediastinum,  tracheal  shift  to 
the  right  downwards,  deplacement  of  the  left  mam  bonchus),  5  patients  had  traumatic 
aortic  rupture,  in  which  4  types  of  lesions  were  noted  during  TEE. 

In  two  cases,  TEE  visualized  a  partial  rupture  of  the  intima  freely  floating  in  the 
lumen  of  the  descending  choracic  aorta.  The  aorta  was  not  divided  in  two  lumens  by  a 
mobile  intimal  flap  as  in  aortic  dissection  and  the  aorta  was  of  normal  size.  In  another 
case,  an  aortic  dissection  localized  to  the  isthmus  was  observed  ;  the  flap  was  not 
mobile  and  the  false  lumen  was  non  circulating.  In  another  case,  TEE  showed  a 
typical  aortic  isthmus  rupture  with  a  false-aneurysm,  communicating  with  the  aortic 
true  lumen.  Color-Doppler  visualized  the  entry  tear  of  the  false  aneurysm.  Above  this 
lesion,  a  typical  dissection  progressed  along  the  descending  thoracic  aorta.  A  mobile 
intimal  flap  divided  the  aorta  into  a  true  and  a  false  lumen,  both  circulating.  In  the 
remaining  case,  a  parietal  hematoma  of  the  horizontal  part  of  the  thoracic  aorta  was 
suspected.  In  all  these  5  cases,  the  echographic  findings  were  confirmed  by  angiogra¬ 
phy  and  surgery. 

In  conclusion,  TEE  is  a  useful,  non-invasive  diagnostic  method  which  can  be  rapidly 
performed  at  the  bedside,  in  the  emergency  room.  TEE  can  diagnoses  aortic  rupture 
and  can  also  recognize  different  types  of  traumatic  lesion.  Thus,  a  prospective  study  is 
required  in  a  large  population  of  trauma  patients,  to  compare  the  accuracy  of  TEE 
versus  angiography  for  the  diagnosis  of  traumatic  aortic  rupture. 


COMPARISON  OF  THE  HEMODYNAMIC  EFFECTS  OF  HYDROXOCOBA- 
LAMIN  AND  COBALT  EDETATE  AT  EQUIPOTENT  CYANIDE  ANTIDOTAL 
DOSES  IN  CONSCIOUS  DOGS. 

B.  Riou.  A.  Berdeaux,  E.  Pussard,  F.  Giudicelli.  Departement  d'Anesthesie- 
R6animation,  C.H.U.  Pitie-Salpetriere,  Universite  Paris  VI,  Paris,  and  Laboratoire  de 
Pharmacologic,  University  Paris  Sud,  Le  Krem'in  Ricetrc,  France. 

It  has  been  shown  that  smoke  inhalation  may  induce  severe  cyanide  poisoning  (1). 
Among  cyanide  antidotes,  nitrites  decrease  oxygen  transport  (2)  and  the  antidotal 
action  of  sodium  thiosulfate  develops  too  slowly(3).  Hydroxocobalamin  and  cobalt 
edetate  are  rapid  and  powerful  cyanide  antidotes  which  do  not  decrease  oxygen  trans¬ 
port.  After  smoke  inhalation,  cyanide  poisoning  is  only  be  suspected  but  not 
confirmed  inasmuch  as  cyanide  blood  levels  are  not  known.  Thus,  it  is  important  to 
know  the  effects  of  cyanide  antidotes  in  non-poisoned  animals  or  humans.  We  there¬ 
fore  compared  the  hemodynamic  effects  of  cobalt  edetate  and  hydroxocobalamin  in 
conscious  chronically  instrumented  dogs. 

Hydroxocobalamin  (70  mg.kg-^)  and  cobalt  edetate  (10.5  mg.kg-^)  were  compared  at 
equipotent  cyanide  antidotal  doses,  in  14  chronically  instrumented  conscious  dogs 
(descending  aorta,  pulmonary  artery,  and  left  atria  catheters,  miniature  high  fidelity 
pressure  transducer  in  the  left  ventricle,  electromagnetic  flow  probe  around  the 
ascending  aorta).  At  the  end  of  intravenous  infusion  (15  min),  peak  plasma  cobalt 
concentrations  did  not  differ  in  the  two  groups  (412  ±  183  vs  400  ±  160  //mol.l  ’). 
Hydroxocobalamin  induced  a  slight  increase  in  mean  arterial  pressure  (+17  ±  9  %,  p 

<  0.05)  and  systemic  resistance  (+19  ±  15  %,  p  <  0.05).  In  contrast,  cobalt  edetate 
induced  an  increase  in  heart  rate  (  +  78  ±  33  %,  p  <  0.05),  in  cardiac  output  (  +  63  ± 
39  %,  p  <  0.05),  and  in  maximum  increase  in  left  ventricular  pressure  ( +  33  ±  15  %,  p 

<  0.05),  did  not  modify  mean  arterial  pressure,  and  decreased  systemic  resistance  (-36 
±  15  %,  p  <  0.05).  These  hemodynamic  effects  were  associated  with  an  increase  in 
plasma  catecholamine  concentrations  (epinephrine  ;  2,524  ±  3,025  vs  58  ±  37  pg.ml  ^ 
p  <  0.05  ;  norepinephrine  :  1,106  ±  609  vs  343  ±  146  pg.ml-^  p  <  0.05),  which  in 
contrast  remained  unchanged  after  hydroxocobalamin  administration.  Cobalt  edetate 
also  induced  an  increase  in  blood  glucose  concentrations  (9.9  ±  1.9  vs  6.1  ±  1.2 
nunol.H,  p  <  0.05)  and  a  moderate  metabolic  acidosis,  whereas  hydroxocobalamin  did 
not. 

In  conclusion,  considering  its  lack  of  hemodynamically  relevant  effects,  and  its 
absence  of  modification  of  blood  glucose  concentrations,  these  results  indicate  that 
hydroxocobalamin  is  potentially  a  safer  cyanide  antidote  than  cobalt  edetate. 
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TITLE:  NASAL  USB  OF  THE  AUGUSTINE  STYLET  IN  A  PATIENT  WITH  KNOWN 
DIFFICULT  AIRWAY  SECONDARY  TO  TREACHER-COLUNS  SYNDROME 
Aatbon  A.  Kovac.  MD 

Affiliation:  Department  of  Anesthesiology.  Kansas  University  Medical  Center  (KUMC), 
3901  Rainbow  Blvd.,  Kansas  City.  KS  66160-7415 

C'‘se  Report  A  36-year-old  white  male,  ASA  class  II/V,  with  Treacher-CoDins  syndrome 
presented  for  a  sixth  operation  to  repair  multiple  facial  anomalies.  The  patient  was 
a  known  airway  management  problem,  having  been  intubated  with  difficulty  five  times 
previously:  twice  fiber-optically  and  three  times  by  transtracheal  retrograde  intubation. 
An  awake  intubation  with  the  Augustine  Intubation  GuideTM  planned  (Fig.l).  The 
patient  was  pre-medicated  with  midazolam  4  mg  IV  and  fentanyl  200  ug  IV.  Cetacaine 
spray  and  4  %  cocaine  spray  were  used  to  anesthetize  the  oro-  and  naso-pharynges, 
respectively.  Bilateral  superior  laryngeal  nerve  blocks  and  transtracheal  spray  were 
performed  with  2%  lidocaine.  The  Augustine  Intubation  Guide^^  could  not  be  placed 
orally,  secondary  to  the  patient's  short  mandible,  large  tongue,  protruding  incisors 
and  limited  range  of  motion  of  the  mandible.  A  7.0mm  endotracheal  tube  (ETT)  was 
inserted  nasally,  but  blind  nasal  intubation  was  unsuccessful.  The  Augustine  stylet 
was  then  inserted  through  the  nasal  ETT  and  advanced,  probing  for  the  tracheal  opening 
(Fig.2).  With  cricoid  pressure  and  head  extension,  the  stylet  could  be  advanced. 
Aspiration  on  the  35cc  syringe  attached  to  the  stylet  was  easy  and  confirmed  placement 
in  the  trachea.  The  ETT  was  advanced  over  the  stylet  through  the  vocal  cords  and 
into  the  trachea.  ETT  placement  was  confirmed  by  chest  auscultation  and  capnography. 
Anesthesia  was  then  induced  with  250  mg  of  thiopental  IV  and  the  patient  was 
ventilated  with  100%  O2  and  1%  forane.  The  case  then  proceeded  without 
complications,  and  the  patient  was  extubated  without  difficulty.  This  is  the  first 
reported  use  of  this  method  with  the  Augustine  stylet. 


FIGURE  2:  Aspiration  of 
syringe  connected  to 
Angnstine  stylet  in  nasal 
ETT.  Easy  aspiration  with 
no  plunger  recoil  indicates 
tracheal  placement  of  stylet. 


REGIONAL  AUDIT  OF  RESUSCITATION  PROCEDURES. 

In  1988  the  Royal  College  of  Surgeons  criticised  the  standard 
of  trauma  care  and  recommended  that  doctors  managing  trauma 
should  undertake  advanced  trauma  life  support  courses  (ATLS). 
ATLS  applies  and  expands  upon  the  logical  sequence  of  A=airway, 
B=breathing  and  C=circulatlon  for  resuscitation  so  that  the 
injured  patient  is  examined  and  resuscitated  simultaneously. 
This  one  year  prospective  study  examined  the  need  for  ATLS 
protocols  in  the  Mersey  Region,  which  has  16  admitting 
hospitals,  by  auditing  the  initial  treatment  of  patients 
admitted  alive  with  serious  blunt  chest  trauma  (AIS  >  2). 

275  patients  were  identified,  mean  age  A6  (0-93)  and  70%  were 
male.  Mean  Injury  Severity  Score  =36  and  mean  Revised  Trauma 
Score  =5.22. 

Accidents  were  equally  as  common  in  urban  and  rural 
environments  and  138  (50%)  were  involved  in  road  traffic 
accidents. 

On  arrival  30%  had  clinical  signs  of  haemodynamic  shock  and  60% 
abnormal  respiratory  effort  recorded.  However,  only  7A  (27%) 
had  a  cervical  collar  applied,  79  (29%)  did  not  receive  oxygen, 
and  173  (63%)  did  not  have  two  large  bore  intravenous  cannulae 
inserted.  171  (62%)  did  not  have  a  urinary  catheter  inserted 
and  1A9  (5A%)  did  not  have  arterial  blood  gas  (ABG)  estimation. 
17A  (60%)  had  blood  cross-matched  of  which  lA  (8%)  were 
under transfused . 

109  patients  arrived  deeply  unconscious  (GCS<9).  72  (66%)  had 
no  cervical  collar,  15  (1A%)  no  airway  protection,  13  (12%)  no 
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oxygen,  48  (44%)  less  than  2  IV  cannulae,  56  (51%)  no  urinary 
catheter  and  only  54  (50%)  had  ABG  estimation. 

140  (51%)  of  patients  died. 

CONCLUSION.  Our  ability  in  Mersey  to  perform  the  ABC  of 
resuscitation  is  poor  but  likely  to  reflect  the  national  trend. 
ATLS  training  and  protocols  should  be  implemented  as  soon  as 
feasible  to  improve  the  basic  standards  of  care. 


the  role  of  magnetic  resonance  imaging  in  the  evaluation  of 


INJURIES  IN  THE  PROFESSIONAL  SPORTSMAN. 

Magnetic  Resonance  Imaging  (M.R.I.)  is  of  great  value  in  the 
assessment  of  soft  tissue  injuries  in  the  musculoskeletal 
system.  Poor  availability  and  prohibitive  cost  (approximately 
£370  per  scan)  remain  the  predominant  disadvantages  of  this  new 
technique . 

Professional  sportsmen,  in  particular  footballers,  attract 
large  transfer  fees;  injuries  are  common  and  lost  matches 
through  Injury  represents  loss  of  financial  resources  for  the 
club  concerned,  M.R.I.  can  therefore  be  justified  in  this  group 
of  patients  and  we  present  ten  cases,  all  professional 
footballers,  where  M.R.I,  proved  of  value  in  assessing  their 
injuries . 

M.R.I.  studies  were  performed  at  the  Liverpool  University, 
Magnetic  Resonance  Research  Centre  using  a  1 . 5T  General 
Electric  Signa  System.  T1  and  T2  weighted  pulse  sequences  were 
performed. 

Muscle  haematomas  in  adductor  and  hamstring  muscles  were 
identified  allowing  accurate  targeting  of  ultrasound  treatment, 
while  resting  only  the  affected  muscle  group.  Compartment 
syndromes  due  to  sub-clinical  resolving  haematomas  were 
diagnosed. 

Cruciate  and  knee  collateral  ligament  injuries  were  clearly 
identified.  Chronic  tendo  achilles  tears  are  diagnosed  and 
repair  processes  assessed. 

Meniscal  tears  are  evaluated  and  acute  on  chronic  changes 
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differentiated  avoiding  arthroscopy  and  a  potential  four  week 
absence  from  sport. 

Players  with  acute  on  chronic  back  pain  were  scanned  diagnosing 
chronic  degenerative  changes  and  acute  disc  prolapse. 

M.R.I.  is  totally  non-invasive  and  without  biological  hazard 
and  the  delay  in  return  to  training  following  arthroscopy, 
arthrography  or  radiculography  can  be  minimised. 

The  concept  of  temporising  is  not  a  viable  technique  in  the 
professional  athlete  and  early  diagnosis  should  be  pursued. 

It  is  believed  that  M.R.I.  has  a  distinct  role  to  play  in  the 
investigation  of  the  injured  professional  athlete. 


A  COMPARISON  OF  THREE  ROUTES  OF  SYSTEaWlC  ACCESS  IN  SEVERELY 
DEHYDRATED  CHILDREN. 


S.Q.M.  Tlghe.  S.V.  Rudtand.  P Kemp,  C.R.  Kershaw.  The  Anaeatheiic  Department,  The  Kpyal  Naval 
Hospital  Haslar,  Gosport  Haiupslilre,  P012  2AA,  United  Kingdom. 

Objective;  To  investigate  three  routes  of  systemic  access  for  rehydration  of  severely  dehydrated  children. 
Design:  A  prospective  study  of  dl  eligible  patients. 

Setting;  A  British  field  hospital  In  Northern  Iraq. 

Type  of  partlcipnnts;  All  children  admitted  with  dehydration  greater  than 

Moasuromonta  and  main  results:  9  children  were  admitted  with  dehydration  >  10%.  Systemic  access 
was  intravenous  QV,  6  patients),  and/or  Intraosseous'  (10,  S  patients)  and/or  Intraperitoneal  cannnlat.ion' 
(IP,  4  patients).  S  IV  cannulailons  were  not  attempted.  Fluid  rcsuadtatlon  was  according  to  a  denned 
protocol,  with  boluses  and  continuous  InAuions.  The  mean  tnajdmum  initial  How  rates  of  crystalloid  were 
240  mls/hour,  60  mls/hour  and  400  mls/hour  and  the  mean  insertion  times  were  78,  62  and  26  seconds 
for  IV.  10  and  IP  routes  respectively.  One  TV  lasted  more  than  24  hours  and  three  tissued.  (Dne  10 
cannula  blocked,  and  one  IP  was  removed  because  of  saline  extravasation.  10  bolus  ii^jections  were 
padnfbl.  Total  volumes  infused  and  time  to  adequate  hydration  varied  widely  and  there  were  no 
correlations.  Mortality  was  33%.  compared  with  11%  for  18  leas  severely  dehydrated  children. 

Concluaiona:  Tbs  I.P.  and  I.O.  routes  allow  severely  dehydrated  children  to  be  resuscitated  by  those 
unskilled  in  I.V.  techniques  without  significant  complications.  The  infusion  protocol  proved  satisfactory, 
but  requires  further  objective  assessment. 
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THE  OBSTRUCTED  AIRWAY. 


H. Q.M.  Tighn.  Th«  Anaesthetic  Department.  The  Royal  Naval  Hospital  Haslar,  Gosport,  Hampshire  P012 
2AA,  for  The  Services  Sound  and  Vision  Corporation,  Chalfont  Grove,  Chalfont  St  Peter,  Ceirords  Cross, 
Bucklnghainahirc  SLO  8TN,  United  Kingdom. 

Thi*  film  is  an  aid  to  the  instruction  of  Royal  Naval  paramedical  personnel  in  emergency  airway 
management  of  both  the  traumatised  and  nun*lnuuuBUBed  patient.  The  obstructed  airway  Is  used  as  an 

example  to  demonstrate  the  range  of  techniques  available,  from  tho  most  basic  to  the  most  odvanoed,  in 
a  logi^  progression.  Training  In  Basic  life  Support  is  sssiimsd. 

The  film  opens  with  the  clinical  signs  of  normal  respiration,  followed  by  those  of  airway  obstruction.  The 
aetiology  is  divided  into  foreign  body  obstruction  and  airway  deformation,  the  latter  being  dealt  with  first. 

Simple  manual  methods  are  demonstrated  on  anaesthetised  patients,  including  the  chin  lift,  neck 
lifVhead  tilt,  and  the  Jaw  thrust.  Mowed  by  Guedei,  nasopharyngeal  and  laryugBal  mask  tdrway  Insertion. 
Oral  endotracheal  intubation  Is  then  demonstrated  in  detail,  emphaeising  the  Indications  and  pitfalls. 
Foreign  body  obstruction  is  managed  hy  manual  removal,  the  Heimlich  manoeuvre  and  controlled 
stKtion.  Cricothyroldotoray  Is  vividly  demonstrated  on  a  cadaver  with  both  tiie  porvulaneous  and  surgical 
approaches. 

Finally,  various  simple  methods  of  ventilation  are  applied,  emphasising  the  single  handed  approach  and 
including  jet  insuffiation. 

niuatrations  are  superimposed  on  normal  surface  onatoniy  where  extra  clarifkation  is  required  and  a 
booklet  aocompsnies  the  film,  including  more  detailed  explanation  and  a  flow  chart 
The  recommendations  of  the  United  Kingdom  ResusdtaUon  council'  and  the  Anierksui  College  of 
Surgeon's  AdvaiKed  Trauma  Life  Support  programme^  have  been  merged  and  incorporated. 

I.  MABSDEN  AK  Basic  Life  Support.  Reviaed  recommendations  of  the  Keauadtatlon  Council  (UK). 
British  Medical  Journal  1989:  298:  442-440. 

2.  The  American  College  of  Surgeons.  The  Advtmocd  Trauma  Life  Support  student  manual.  Chicago: 
American  College  of  Surgeons,  1089. 


MUJTART  ANAESTHESIA. 

S.Q.M.  Tiyha.  Th*  Anaesthetic  Department,  The  Rcyal  Nava]  Hoapibi]  Haalar,  Goaport,  Hanta  P012  2AA, 
United  Kingdom. 

This  amateur  video  demonstrates  the  actual  administration  or  anaesthesia  in  a  British  fleld  hospital  in 
Nurtheru  Iraq.  The  drat  patient  has  shrapnel  wounds  to  the  lower  limbs  and  receives  a  standard 
emergency  anaesthetic  with  ITje  Triservice  anaesthetic  apparatus’.  PreuxyKcnation,  cr-ah  induction  and 
orotracheal  intiihation  proreed  to  manxial  hyperventilation  with  oxygen,  air,  halothsns  and 

trichloroethylene.  Vecuronium  Is  administered  and  ventilation  continued  with  the  Cape  TC  60  ventilator, 
uaing  unsupplemented  air.  Monitoring  is  wiih  the  Propaq  104  system.  Bxlulnliuii  is  tauried  out  in  the 
lateral  position  and  the  patient  followed  to  the  ward.  Real  time  is  oonstantly  displs^ed. 

The  second  patient  has  a  similar  anaesthetic,  but  «dth  isoilurane  from  a  sole  vaporizer. 

Finally,  the  total  Intravenous  technique  of  Restall’  is  demoirslraled,  using  keUuuiiie,  tiiidazulam, 
vAcuronium,  a  syringe  pump  snd  controUed  ventilation  with  air.  The  patient's  recovery  is  followed  as 
before. 

The  anaesthetist  makes  detailed  comments  about  the  technique  as  anaesthesia  prugresscB,  so  timt  llie 
viewer  would  be  able  to  administer  a  fleld  aiwesthatic  eonfidently  by  the  end  of  the  film. 

The  patlenu  depicted  have  been  filmed  with  their  permission. 


1.  HOUGHTON  FT.  The  Triservlce  anaesthetic  apparatus.  AAoeatheaia  1081;  36i  1004-1108. 

2.  RESTALL  J.  TULLY  AM.  WARD  PJ,  KIDD  AG.  Total  intravenous  anaesthesia  for  military  sirrg«»Ty.  A 
technique  using  ketaniLie,  midazolam  and  vecuruuium.  Anaesthesia  1988;  4S:  46*49. 


VASOPRESSIN  ON  MYOCARDIAL  CONTRACTILITY 

T.  Lee,  X.  Hou,  Y.  Lin.  Department  of  Anesthesiology ,  Harbor-UCLA  Medical 
Center,  Torrance,  CA. 

Vasopressin  possesses  antidiuretic  and  vasopressor  properties .  Other  than  in 
treatment  of  diabetes  insipidus,  vasopressin,  a  vasoconstrictor  of  splanchnic 
vessels,  has  been  used  not  uncommonly  in  critical  care  for  certain  types  of 
gastrointestinal  bleeding.  On  the  other  hand,  vasopressin  may  alsi  cause 
coronary  artery  vasoconstriction  and  can  result  in  myocardial  depression. 
However,  its  direct  effects  on  myocardium  have  not  been  clearly  characterized. 
This  study  is  to  investigate  the  direct  effects  of  vasopressin  on  myocardial 
contractility  in  isolated  rabbit  hearts . 

Eight  New  Zealand  white  rabbits  were  used.  The  heart  was  immediately 
removed  alter  i.v.  pentobarbital.  The  first  septal  perforator  artery  was 
cannulated  and  perfused  with  warmed  (37°C. )  oxygenated  (bubbled  with  95%  Oj, 
5%  CO2)  Kreb- Ringer  bicarbonate  buffer  (KRB)  solution  at  a  rate  of  1  mg/gm/min. 
The  septum  was  then  dissected  out  and  suspended  from  a  Grass  FT03  tension 
transducer.  The  other  two  corners  of  the  septum  were  fixed  by  two  opposing 
clamps  through  which  a  5 -volt  electrical  stimulation  was  given  at  1 .5  Hz .  Resting 
muscle  tension  was  adjusted  to  3-5  gm.  Perfusion  with  vasopressin  was  then 
started  at  concentrations  of  0.001,  0.01,  0.1,  and  1  unit/ml.  Each  dosage  was 
given  for  5  min  and  plain  oxygenated  KRB  solution  was  given  in  between  as  the 
control  for  10  min.  The  peak  developed  tension  (PDT)  and  the  maximal 
acceleration  (dT/dt)  were  recorded  at  the  end  of  perfusion  as  %  of  control  values . 
The  results  were  analyzed  statisticaUy  by  Student's  t-test  for  paired  data. 
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Because  vasopressin  may  cause  myocardial  depression  secondary  to  coronary 
vasoconstriction,  it  is  not  uncommon  in  current  practice  that  nitroglycerin  has 
been  added  in  vasopressin  therapy.  Our  study  shows  that  only  at  very  large 
doses,  vasopressin  demonstrates  significant  direct  negative  inotropic  effect  on 
myocardial  contractility  in  rabbits - 
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THE  FRENCH  AIRBONE  SURGICAL  UNITS 

P.  Barriot  .  P.  Carli  ,  JJ.  Buffat.  UISC  1  Nogent  Le  Rotxou,  SAMU  De 
Paris  ,  Service  de  Sante  des  armees.  Paris,  France. 

The  airborne  surgical  units  illustrated  the  new  trend  in  French 
military  medicine.  Sophisticated  care  performed  by  trained  medical 
personnel  including  trauma  anaesthesiologists  and  emergency 
physicians  going  forward  on  the  battlefield.  It  is  mandatory  in  a  modern 
war.  where  highly-trained  soldiers  are  involved  not  only  to  save  the  lifes 
of  casualties  but  also  their  limbs.  A  high  standard  of  care  is  needed  even 
in  the  initial  phase  of  an  airborne  operation  when  evacuation  to 
tradibonal  field  hospitals  is  not  yet  possible. 

These  light  and  very  mobile  medical  surgical  airborne  units  can 
provide  very  efficient  medical  support  adapted  to  the  various  situations 
of  a  modern  war.  Their  conception  is  based  on  a  modular  organization. 

The  Battalion  Aid  Station  is  dropped  at  the  assault  phase.  The 
equipment  needed  is  stored  in  individual  and  collective  loading  shaft 
and  a  light  four  wheel  drive  ambulance  on  a  dropping  platform.  Medical 
personnel  and  the  physician  of  the  BAS  are  trained  to  manage  life 
threatening  emergencies. 

The  second  phase  is  the  deployment  of  the  Airbone  Surgical  Unit.  This 
parachuted  light  unit  can  work  on  a  surgical  or  a  triage  mode.  Its 
include  12  surgical  and  critical  care  beds  with  a  medical  team  of  11 
personnels  ,  2  surgeons  .  1  trauma  anaesthesiologist.  The  coupling  of  2 
surgical  an  1  medical  airbone  units  creates  a  light  airbone  field  hospital. 

The  third  phase  is  the  air  transport  of  the  complementary  supplies 
and  personnels  to  obtain  a  full  size  field  hospital  close  to  the  nearest  safe 
airfield.  Evacuation  by  air  of  casualties  is  then  possible.  The 
categorisation  of  casualties  for  air  transport  and  in  flight  care  is 
discribed.  The  original  solutions  to  the  logistical  problems  such  as 
oxygen,  blood  .  water  supply  are  developed. 
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The  (lir<gri{i3iy  and  management  of  polymorphic  road  traffic  and  shock 
prf:r.i-!ri1.s  n  continuing  challenge  to  emergency  meclical  services  EystemB 
and  to  the  personnel  delivering  care  at  the  scene. 

'I'his  video  (1992)  presents  a  systematic  protocol  for  on-scene  examina- 
Liuii  of  i.lie  site,  the  vehicles  and  the  casualties,  emphasizing  first  the 
need  to  recognize  and  provide  treatment  for  t.he  mfiiiitenancc  of  vital 
funct.ifins  and  .second,  the  techniques  of  extri^ct  ion . 

The  vidoo  then  deeoriboc  emergency  department  and  care  (tracheal 

inuibatiori,  perfusion,  MAST,  cmral  block),  emphnsi zing  l.he  need  for  a 
higli  indcA  uf  suspiciuii  fur  cuvert  life  tiueatc-ninjj  lesions. 

Tlje  video  IS  targettert  at.  immediate  cai-r  first,  v.-fpponders  and  is 
dcsignevi  an  aid  to  iiitioducLoiy  didaotii;  le-ach.iiig', . 
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STUDY  OF  DIFFBREHT  AUTOTRANRISION  SYSTFI1S 
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I  ransfiisi ruis  using  heterological  blood  present  a  injiuber  of  problomE  ; 

-  riah  of  infection  ;  AIDS,  hepatitis,  ... 

•  risk  of  non-availability  for  rare  groups 

-  religious  issues  (Jehovah's  witness) 

In  t.ranmat.nlofly ,  tte  need  is  quite  frequent  in  tho  case  of  thoracic  and/ 
or  aUkinriiml  traunatisms .  For  this  reason,  most,  eanergency  care  teams 
moot  be  j>rc.pQrod  to  uoc  tlic  autotronfuaion  tc-eliuiquc,  even  in  pre 
linspi  ta  I  r;i  t.nat.i  nns . 

For  ceptioal.ity  reasons,  abdominal  traumatisms  exclude  this  type  of 
teclui3QUfj.  However ,  thorac.io  traiimatjsiiia,  espenialJy  l.lio.se  caused  hy 
fil't*  uriiiLi,  give  aji  iiidieatiuu  of  uiiloria  for  Lliu  clioice  of  auLuLrtui- 
fucion  ruaetice. 

Oevtual  l.echnic-.al  set  ups  are  possible  ; 

1/  Connct'.tinp.  blood  collection  baj2s  to  the  thoracic  drain.  This  set  up 
is  simple,  low  cost,  but  th©  anticoagulonts  present  in  the  collection 
hap,  piert.urb  l.he  ensuing  blood  coagulation  ecr”?cia’lly  as  the  hlocvi  in  the 
pleural  cavity  is  low  in  fibre. 

2/  Other  systems  are  possible  with  single  use  kit.s  enabling  to  collect. 
unlT.s  of  blond  that  are  Immediately  retransfusablc .  These  systejns  are 
practical  but  extremely  expensive  because  they  i  cquirc  a  kit  for  caoh 
rOOdf;  unit  of  retransfused  blood. 

3/  Another  possibility  conoists  of  using  u  st.orile  bog  for  blood 
nnllerd  ira)  (of  the  type  used  for  gastric  nr  nrinnr.v  I  iguirl  collection) 
but  smli  i>y:;tenis  do  not  cuiiform  to  wiy  teulBiioal  iituudurd. 

'J/  Finally,  there  is  a  system  that  enables  blorxl  collection  in  a 
reticrvcij  I  linketl  to  a  vacuum  source.  The  reservoir  is  connected  to  a  bag 
that  car;  be  filled  eoveral  times  enabling  the  retrensfusion  of  blood  to 
the  phi.ieiit  even  for  volumes  of  several  liters. 

Suoli  teeJmiques  must  be  prepared  with  metlicd  wid  rigor  in  order  to 
guaranty  emergency  car©  to  the  patient  without  risk  of  infection  or 
©Bibol  ism. 


ERYTHROCYTE  DEFX)RMABILITY  IN  PATIHVT  WITH  UPPER  AND  LOVER  EXTREMITIES 
REPLANTATION. 

G.P.Polishko,  S.N. Yaroslavskaya, L.N.Kusminski.  Department  of  Anaesthesioloffy 
Kiev  Institute  for  Advanced  Doctors,  Kiev  ,  Pediatric  Clinic  N:12  and 
Pediatric  Clinic  N:14,  Kiev  ,  Ukraine. 

We  evaluate  erythrocyte  defomability  before  and  after  surgery  in  children 
with  traiunatic  partial  and  full  amputation  upper  and  lover  extremities  by 
Radial  Spreading  Rheomethor  /l/  and  factors  influencing  on  deformability. 

Erythrocyte  deformability, Acid-  Base  ballance  ,lactat  and  pyruvat  levels  were 
studied  in  12  patient  with  traumatic  partial  and  full  amputation  upper  and 
lover  extremities, complicated  traumatic  shock  before  and  after  surgery  /ist 
group/  ,  and  in  11  patient  with  trauma  upper  and  lover  extremities  without 
amputation  and  traumatic  shock/2nd, control  group/. Patients  of  1st  group  were 
undergoing  preliminary  treatment  traumatic  shock  and  replacement  of  blood 
loss.  Both  group  received  premedication/diazepam  0,15  mg/kg  IV  and  Droperidol 
0,1  mg/kg/  After  that, patient  were  anaestezied  with  Ketamin  2-3mg/kg  IV, 
intubated  and  mechanically  ventilated. Anaesthesia  was  maintained  \fith  SO^'^® 
in  Og  and  Fentanyl  0,002  -  0,004  mg/kg. Patient  were  relaxed  with  vecuronium 
0, Img/kg.Mean  age  was  7,1+  5,5  years  in  1st  group  and  7,^5,8years  in  2nd. 


RESULTS:Statistical  analysis  used 

t-test  with 

p  loss  0,05 

1st  group 

2nd  group 

1st  group 

2nd  group 

before 

surgery 

after 

surg,ery  3d  day 

erytpocyte 

deformability 

Lactat/mraol/l 

Pyruvat/mmol/l 

3, 8+0, 7 

3, 4+0, 2 
0,0&t0,04 

1,8+0, 4 
2,OfO,3 
0,04+0,02 

2, 3+0, 5 

2, 4+0, 4 
0,07.j^,04 

1,64094 

1,8+0, 7 

0,04+0,03 

Discussion:  There  wore  appreciable  differences  between  groups .  IjOv el  of  the 
erythrocyte  dofoimiabllity  was  higher  in  1st  group. Recovery  of  the  normal 
level  was  more  late  and  was  correlated  with  lactat  levels. 

Goncluslon:  These  data  show, that  using  of  the  Radial  Spreading  Rheometer 
give  the  possibility  aveluato  rheological  disturbance  and  can  help  in  it 
coi?rection. 

REFERENCE:  M.Straubi;  J. Stuart  et  all.  Clin  Hemorh oology  ,vol  6,p^-577-587 


NASO-ENTERIC  FEEDING  IN  THE  CONSCIOUSNESS -IMPAIRED  DOES  NOT 
HAVE  TO  RESULT  IN  ASPIRATION  PNEUMONIA 

F.v.MrT,.  BooMi.  M.J.  Ciechoski  &  L.M.  Marx.  Depts  of  Surgery- 
Nursing  &  Nutrition,  School  of  Medicine  &  Biomedical  Sciences 
SUNY  at  Buffalo 

Enteral  feeding  is  well  established  as  the  preferred  method 
of  nutrition  for  most  critically  ill  patients.  In  the  criti¬ 
cally  ill  or  in  those  whose  consciousness  is  impaired,  gastric 
emptying  and  the  ability  to  protect  the  airway  are  not  reli¬ 
able.  Sitzmann  has  shown  that  when  such  patients  receive  naso¬ 
gastric  feeding  approximately  10%  of  them  will  show  signs  of 
aspiration  and  of  those  who  do  30%  will  go  on  to  die.  This  is 
an  unacceptably  high  rate  of  complications. 

We  wished  to  conpare  this  experience  to  ours  in  which  all 
the  feeds  are  delivered  well  distal  to  the  third  portion  of 
the  duodenum.  We  reviewed  our  database  of  over  4000  critically 
ill  tube-fed  patients  and  selected  those  with  major  neurologic 
insult  (head  injury,  subarachnoid  hemorrhage,  stroke  etc.)  The 
charts  of  those  patients  with  a  Glasgow  coma  score  of  10  or 
less  when  first  seen  by  the  Nutrition  support  service  were 
then  pulled  for  further  review.  Patients  meeting  CDC  criteria 
for  pneumonia  at  the  time  of  feeding  tube  placement  were  ex¬ 
cluded.  (Nineteen  patients  were  thus  excluded) .  This  yielded 
105  charts  of  patients  seen  between  January  1988  and  December 
1990  for  further  examination.  All  the  patients  had  feedings 
delivered  to  the  fourth  portion  of  the  duodenum  or  more  dis- 
tally . 

Average  hospital  length  of  stay  was  56  days,  average  niomber 
of  days  of  tube  feeding  was  25.  Mean  APACHE  II  score  at 
feeding  initiation  was  12.5.  At  discharge  in  the  survivors  it 
was  4.8.  Forty  eight  of  the  patients  died  (38%)  -  a  mortality 
consistent  with  the  severity  of  study  inclusion  criteria.  Only 
two  patients  developed  pneumonia  in  just  over  1700  patient- 
days  of  tube  feeding.  In  one  of  these  patients  this  was  at¬ 
tributable  to  surreptitious  feeding  of  the  patient  by  the 
family  and  in  the  other,  after  investigation,  it  was  concluded 
on  the  basis  of  absence  of  feeding  coloration  from  the  sputum, 
that  food  aspiration  had  no  causal  role. 


Age 

Days  to 

Daily 

Daily 

Apache  II 

Feeding  Goal  Protein  gm 

Calories 

Score 

Male  68 

4 

107 

2176 

12 

Female  66 

5 

82 

1705 

13 

We  conclude  that  naso- jejunal  feeding  can  be  given  to 
neuro-logically  impaired  patients  with  no  added  risk  of 


pneumonia . 


PROSPECTIVE  STUDY  OF  END  TIDAL  002  MONITORING  IN 
PREHOSPITAL  CARDIOPULMONARY  RESUSCITATION 

P.Merckx.  M.D..  J.P.  Cantineau  M.D.,  M.  Sorkine,  M.D.,  and  Y.  Lambert,  M.D. 

Department  of  Anesthesiology  and  SAMU  94  (  Pr  P.  Duvaldestin) 
Hopital  Henri  Mondor,  94000  CRETEIL,  FRANCE. 

Recently,  end  tidal  C02  monitoring  (ETC02)  has  been  evaluated 
during  CPR,  both  in  emergency  room  and  in  prehospital  setting  (1,2).  The 
aim  of  this  study  was  to  evaluate  the  usefulness  of  ETC02  as  a  guide  to 
resuscitation  effort  and  prognosis  in  the  prehospital  setting. 

METHODS  :  After  institutional  approval,  16  consecutive  patients 
were  resuscitated  on  the  field  after  cardiac  arrest.  BLS  was  begun  by 
firemen,  and  resuscitation  was  continued  by  a  medical  team  including  one 
of  the  authors  :  Patients  in  VF  were  at  first  defibrillated.  All  patients 
were  intubated  and  mechanically  ventilated,  and  ETC02  immediatly 
measured  and  recorded  by  a  portable  infrared  capnometer  (Poet,  Criticare 
System  inc.).  Patients  in  ventricular  asystole  received  5  mg  endotracheal 
epinephrine  before  IV  line  and  therapy.  Resuscitated  patients  had  stable 
hemodynamic  status  on  admission.  Non  resuscitated  patients  were  not 
transported  to  the  hospital. 

RESULTS  :  There  was  no  difference  regarding,  age,  previous  history, 
and  time  onset  of  BLS  and  ACLS  in  resuscitated  and  non  resuscitated 
patients.  Two  patients  were  in  VF  in  resuscitated  group,  all  others  were 
in  VA.  ETC02  results  during  CPR  are  summarized  in  table  1  : 

ETC02  RESUSCITATED  NON  RESUSCITATED 
(n  =  16)  (n=4)  (n=12) 

Initial  Value  32+  4  31  +2 

Maximum  Value  40  ±  5  23  ±  8 

Mean  Value  30  +  5  21  +  4  * 

(values  are  expressed  in  mmHg,  mean  ±  SD,  *  p  <  0.01) 

CONCLUSION  :  Initial  ETC02  value  seems  not  to  be  a  reliable 
criterion  to  predict  return  to  spontaneous  circulation.  Relatively  high 
ETC02  values  were  recorded  (mean  values)  which  are  well  correlated  to 
hemodynamic  status  during  CPR.  Maximum  ETC02  value  is  higher  in  group 
of  resuscitated  patients,  but  values  are  lower  than  previously  described 
(2).  An  acute  elevation  ("peak")  of  ETC02  before  return  of  spontaneous 
circulation  has  been  observed  in  only  one  patient  (45  mmHg).  Mean  values 
show  a  significant  difference  between  the  two  groups,  and  could  be 
considered  as  a  reliable  guide  for  CPR  efficience  and  immediate 
outcome. 
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ARTIFICIAL  LUNG  VENTILATION  WITH  HELIUM-OXGEN  MIXTURES  DURIG 
GENERAL  ANESTHESIA 

V.  N.  Belokiirov. Departments  of  SURGREY,  Hospital  N1  ,  Kaliningrad  . 

ALV  with  traditional  mixtures  in  spite  of  improving  respirators , 
monitoring  has  definite  drawbacks.  One  of  the  ways  of  solving  some 
of  these  problems  is  the  application  of  Helium.  The  comparative 
analysis  of  ALV  is  carried  out  in  the  closed  system  with  He(13l  ),N20 
(31)  in  combination  with  Calypsol ,Pentanyl jDroperidol , Seduxen  of 
patients  aget  18-83 , weight  ^0-143kg.wno  were  operated  on  abdominal 
cavity  organs  with  concomitant  systemic  diseases  in  planned  order. 
Relaxation  was  performed  with  Tuborin(64), Arduan(5^)>Tracurium(44). 
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270  ^3.89"  303  -9.09 
7.^32-QOI'^  7398-0.08 

556  i3.24+  430  ±12.6 

8.9  ±0.08^  7.6  ±0.17 
86  ±0.6”  109  ±1.56 


ALV  in  closed  system  with  He/(^  makes  it  possible  to  optimize 
ventilation  and  gasexchange  regimen  of  patients  with  concomitant 
diseases  of  respiration,  blood  circulation  and  overweight  Restoring 

the  spontaneous  breathing  isn’t  accompanied  with  complications. 

The  use  of  relaxants  is  lowerad  by  55^.  In  postoperrational  period  no 
pneumonia, atelectasis jparasis  of  bowels  are  marked.  Application 
of  Helium  deserves  more  large  scale  use  in  anaesthesiology  and 
intensive  therapy. 


p>0.01  (1,4, 6, 7, 8) 

p<o.oi  (2,5,10; 

P>0.  05  X^4.114(5) 


After  extubation 
~He  1  N20 


Management  of  Disasters  in  Third  World 

Pisiyagit  M  Klisboa,  Chief  of  AnaesilKtic  Services.  Masavik  Orthopedic  Hnspinl  (t  tiii%-mity  Klinitcken),  S230- 
Ha^vik,  Norway 


Pliuimng  lo  uonoin  the  fury  of  disasters  in  the  I'turd  World  oounttics  India,  is  far  fmen  ywitfactory.  But  more 
than  (wo-ihink  of  world's  population  Ih'cs  in  such  countries  and  arc  oua'c  Maweptibic  to  dvil.  ffllUiaiy  unrest, 
natural  calaniiucs.  but  most  importantly  industrial  aoridaus.  itndviag  large  number  of  people. 

Bhopal  in  India,  Oirmobyi  in  Russia  are  witnesses  to  the  devastaiioo  of  man-readc  honors  in  recent  uiucsl  TIicsc 
aucidents  also  revealed  many  dlsinssin^  aspects,  ooc  ol  which  is  thdr  UXtd  lack  of  .pin]wiTdness  for  the 
eventuality  The  fact  that  an  overwhelming  aumberof  accidents  arc  waitiug  <u  tuppen  as  the  Industrial  units  arc 
ageing  due  to  overuse,  makes  one  shudder  to  think.  Romhay  city  in  India  teeming  with  its  miUiotui, 
industrialised  to  it's  teeth  has  a  poteiiiial  to  taxumc  a  vast  burial  pouitd.  Dorwithstandias  the  faci  that  the 
existing  means  provtdrvl  lo  core  for  the  daily  demands  of  acutoly  ir^urod  arc  grvosly  inadci^uau;.  Tbc  dussicul  pica 
is  that  (here  are  not  cnou>!h  resources.  7  he  rcalizatioa  that  indaslrialisatinn  ha.s  the  potential  in  cauec  mass 
carualitics  and  that  the  management  of  mass  casualiiic  i.s  a  matter  of  preparedness  with  verv  buae  resources  and 
awarcncs-s.  is  yet  to  sink  inln  ihe  minds  of  industrialists  of  these  countries.  In  the  context  of  disaster 
iiiaiuigciuciil.  it  must  be  understood  that  crucial  factuis  such  as  bmc-lapse  (how  sotw  the  Rescue  Team  arrived  at 
rhe  scene)  and  man-pou'cr  nooded  to  exercise  triage  and  carriage  of  victuns  to  safe  disiiiuccs  donot  need  lUgh-lCCh 
resources.  Such  resources  must  remain  minimal  rcviuirements  a<  they  are  invaluable  in  the  event  of  mass-miebap, 
which  could  easily  be  prorided  and  maiotained  in  good  working  oidci.  It  could  be  possible  if  Only  the  managers  ol 
the  industrial  unilcare  to  procure  (hem  and  .supply  ibem  to  the  civic  authorities  lo  be  used  exclasivcly  for  the  job 
of  rcacuing  victims  of  iiidastrial  mishaps.  Thi.s  I.s  not  to  he  conflLsed  with  the  preventive  and  curative  aspnas  of 
workers  health,  safely  and  well-beiag. 

The  economic  compuisious  of  lecipicni  governments  lead  lljcm  lo  ighOTC  the  fact  that  exporting  enmpanirs  ditmp 
haxardtKN  In-Jinology  under  the  guise  of  aid.  This  is  due  to  the  overonxiety  to  imprerre  die  living  .viiuidiiith  iif 
tlieii  people.  But  ihe  Inesiiahlc  consequences  <X  death  and  destruction  of  people  exposp.  the  faa  that  the  rupf^cr 
and  the  rocipicni  disclaim  any  rc^xmsibtlity  for  the  tmprepatoducsx  of  potential  ha7anls.  They  ignore  the  safely  ol 
the  workers  by  pretending  imtoccnoc  or  blaming  each  other 

As  physidanx  of  A«ile  Medicine  w*  may  have  to  interfere  to  ensure  thca  Baric  Life  Supporting  Sysicius  arc 
available  within  the  crucial  time  and  in  adequate  numbers,  in  a  ready-to-usc  assranbly  and  that  they  remain 
available  irrespective  ol  incident  free  history  of  the  company  lutcuiaihiiial  bodies  such  as  WF5A  and  ITACC 
must  assume  the  role  ol  policing  that  the  .supplier  and  the  recipient  etf  the  industry’  tvtad  answcrnblc  for  the  lapnc; 
that  lead  the  workcis  into  danger  wiibuui  preparedness  (in  the  .same  manner  as  the  Amnesty  Imernaiiiwial  .wre  n.i 
proswve  Human  Rights).  We  must  take  upon  ouraclvca  tbc  task  of  preserving  lire  life  and  limb  of  all  workers. 


Attention; 

Dt  .Tttiiy  Slade  young  MD 

Director ,  Office  of  Inccrnocional  Developaenc 
Maiyltind  liiStlfUce  Wf  Emergency  tfedical  Service  Systems 
dlO  W .Lombard  Street,  Suite  dl6 


Fl'xjm 

Dr .Praynge  W  Krishna 
Fax  no: 47-5-000204 
NUKWAY 


DaIl  humct  MD  212201  USA 
Tel  .Fay.  410-328-0501 


INJURY, 

A  prospective  study  was  established  to  compare  magnetic 
resonance  imaging  (MRI),  ultrasound  and  conventional  double 
contrast  arthrography  in  the  investigation  of  suspected  rotator 
cuff  injury  in  patients  with  a  painful  arc  syndrome.  We  report 
the  first  20  cases  in  this  study. 

MRI  is  the  first  non-invasive  technique  to  reliably  define  the 
spectrum  of  pathological  changes  in  the  rotator  cuff  associated 
with  chronic  impingement,  such  as  tendinitis  or  tendon 
degeneration,  and  these  changes  are  discussed. 

Using  double  contrast  arthrography  as  the  standard  for  tear 
demonstration,  MRI  and  ultrasound  were  by  comparison  less 
reliable.  We  accept  that  this  initial  study  occurred  early  on 
our  learning  curve  for  these  techniques  but  nevertheless  we 
found  both  MRI  and  ultrasound  technically  difficult  to  perform 
and  interpret. 

We  feel  that  MRI  and  ultrasound  is  likely  to  be  of  value  when 
interpreted  by  clinicians  using  the  techniques  frequently  for 
the  investigation  of  shoulder  pain.  Double  contrast 
arthrography  is  easier  and  more  reliable  to  interpret. 


TOTAL  PAREHTERAL  NUTRITIOH  IN  A  DKVEJ.pPIHG  COUNTRY 
M . Z . ISLAM . MD .  M.  A.  MO H AI EMEN , F R C S . 

*  Intensivist, Combined  Military  Hospital,  Dhaka  Cantonment. 

**  Consultant  Surgeon,  Bangladesh  Armed  Forces;  Bangladesh. 

Total  parenteral  nutrition  (TPN)  is  indicated  when  nutrition 
by  enteral  route  is  either  impossible  or  contraindicated.  Though 
TPN  is  practiced  almost  routinely  in  developed  countries,  it 
remains  mostly  a  theoretical  treatment  modality  in  developing 
countries  for  lack  of  technical  skill,  nonavailability  of  costly 
intravenous  nutrients,  inadequate  laboratory  support  etc.  In 
Bangladesh,  there  is  no  documented  report  of  TPN.  In  Combined 
Military  Hospital  Dhaka,  we  have  been  practicing  TPN  on  a  limited 
scale  since  1988.  The  endeavor  started  from  saving  a  child  of  5 
years  who  was  suffering  from  multiple  entero-cuteneous  fistula 
due  to  necrotising  enterocolitis  with  considerable  success.  Till 
March  1992,  we  have  provided  TPN  to  20  patients. 

This  paper  reports  a  prospective  analysis  of  these  patients. 
After  successful  administration  of  TPN  in  first  patient,  a  TPN 
protocol  was  designed  keeping  the  available  facilities  in  view. 
All  patients  posted  for  TPN  were  investigated  to  establish  a 
baseline.  These  included  record  of  body  weight,  exclusion  of 
vital  organ  failure,  complete  blood  picture,  blood  sugar  & 


protein 
with  16- 


profile 


check  X-ray  chest. 


central  line 


PTFE  catheter  via  subclavian,  external  jugular  or 


basilic  vein  was  established  ir 
10-20%  intralipid,  5%  nutrisol, 


each  patient, 


combination  of 


;%/40%/70%  glucose  was  used  in 


various  ratio  and  volume  depending  on  the  total  calorie 
'requirement  and  the  volume  of  fluid  ,  the  patient  could 
tolerate.  All  were  given  low  dose  heparin.  20  mEq  of  KCl  and  10 
units  of  soluble  insulin  were  added  to  each  50  g  of  glucose 
infusion  .  Blood  sugar  and  electrolytes  were  estimated  6  hourly. 
Blood  urea,  creatinine,  LFT  with  protein  profile  alongwith  record 
of  body  weight  and  x-ray  chest  were  done  every  4th  day.  They  were 
kept  under  a  broad  spectrum  antibiotic  during  the  period  of 
treatment . 

Indications  for  TPN  were:  e n t e r o cu t ane ou s  fistulae-2, ' 
biliary  fistulae-2,  preoperative  preparation  of  oesophageal 
carcinoma-2,  postoperative  nutritional  support  in  oesophageal 
resection-4,  postextubation  period  following  prolonged  artificial 
ventilation-9,  tracheo-oesophageal  fistula-1.  Duration  of  TPN 
ranged  from  3-10  days.  8  patients  showed  weight  gain  by  1-4  kg,  5 
patients  had  almost  static  body  weight  while  7  patients  had 
progressive  weight  loss  inspite  of  TPN.  7  patients  expired  while 
13  patients  recovered  from  acute  illness.  No  major  complication 
due  to  TPN  was  recorded  in  these  patients.  Estimated  cost  ranged 
between  $  40-60 . Considering  the  severity  of  the  disease  processes 
and  positive  effect  of  TPN  on  the  outcome  of  these  patients,  we 
consider  TPN  quite  cost-effective. 

TPN  in  developing  countries  is  handicapped  with  non¬ 
availability  of  high  calorie  solution  &  too  high  cost  of  the 
available  agents.  Local  production  of  these  items  may  help  ailing 
patients  tremendously,  many  of  whom  at  present,  probably  die  of 
poor  nutrition  only.  More  and  more  hospitals  should  start 
practicing  TPN  in  deserving  patients  with  whatever  means 
available . 


GRADED  HEMORRHAGE  DURING  PROPOFOL  ANAESTHESIA. 


S.  Noli.  M.  Spada*.  M.  Maestri*.  A.  Giordano.  S.  Zizzi.  S.  Vischi*.  V.  Va/ese.  M.  Alessiani*. 
P.  Dionigi*.  G.  Coven.  G.  Bellinzona.  A.  Mapelli. 

Anestesia  e  Rianimazione  II.  Pol.  S.  Matteo.  Pavia  -  *lst.  Patologia  Chirurgica  I,  University  di  Pavia. 

The  physician  who  takes  care  of  the  critically  ill  patients  is  often  faced  with  the  problem  of 
evaluating  their  effective  intravascular  volume.  This  evaluation,  which  is  a  key-factor  in  therapeutic 
decision-making,  appears  more  difficult  during  anaesthesia.  In  fact  anaesthetics  influence 
cardiovascular  responses  to  stresses  such  as  hemorrhage.  In  the  present  investigations,  real-time 
hemodynamic  monitoring  was  performed  in  normovolemic  animals  and  during  hemorrhage  to  detect 
the  degree  of  correlation  between  common  hemodynamic  parameters  and  hypovolemia  during 
propofol  anaesthesia. 

Ten  Large-White  piglets  (20-25  Kg)  were  intubated  and  ventilation  controlled.  Afterwards  five 
awake,  unmedicated  piglets  (group  A)  were  compared  with  five  anaesthetized  with  propofol  (2 
mg/Kg  plus  10  mg/Kg/h)  (group  B).  Each  group  was  evaluated  during  normovolemia  (N)  and  during 
five  sequential  steps  of  10  minutes'  blood  removal  of  10  ml/kg  each  {-10,-20,-30,-40,-50).  Mean 
Arterial  Pressure  (MAP),  Pulmonary  Arterial  Pressure  (PAP),  Heart  Rate  (HR)  and  Mixed  Venous 
Oxygen  Saturation  (SvOj)  were  transduced  and  HR  :  MAP  ratio  (Shock  Index,  SI)  derived.  Real-time 
data  acquisition  was  performed  using  a  single-board  analogical  data-acquisition  and  control  systenr 
(Burr-Brown  PCI-20000)  installed  into  a  IBM-compatible  personal  computer  (Toshiba  T5200).  Data 
management  and  statistical  elaboration  were  carried  out  employing  the  software  packages  Labtech 
Notebook  (Laboratory  Technologies),  Microsoft  Excel  3.0  and  Statgraphics  Statistical  Graphic 
System. 

Hemodynamic  data  summarized  in  the  following  table  refer  to  the  mean  (SE)  of  the  values 
[acquired  over  each  10'  step. 


Groups 

N  (1) 

-10  12) 

•20  (3) 

-30  (4) 

-40  (5) 

-50  (6) 

Statistics 

MAP 

A 

136  (0.8) 

135  (0.7) 

132  (0.7) 

123  (O.S) 

90  (2.5) 

65  (2.4) 

1,2,3>4>5>6 

B 

113  (0.7) 

1 1 1  (0.8) 

92  (1.8) 

66  (1 .4) 

53  (1.3) 

44  (1.5) 

1,2>3>4>5>6 

PAP 

A 

25  (0.4) 

21  (0.1) 

19  (0.1) 

18  (0.2) 

14  (0.1) 

15  (0.2) 

1  >2>  =3>  =4>5,6 

B 

23  (0.4) 

22  (0.2) 

24  (0.9) 

15  (0.2) 

13  (0.4) 

16  (0.4) 

1,2,3>4,6>5 

HR 

A 

139  (2.3) 

145  (1.2) 

161  (0.8) 

187  (1.8) 

215  (1.2) 

227  (1.2) 

1,2<3<4<5<6 

B 

154  (2.4) 

151  (3.2) 

167  (1.8) 

167  (2.4) 

185  (2.6) 

219  (4.6) 

1,2<3,4<5<6 

Sv02 

A 

84  (0.3) 

79  (0.3) 

73  (0.3) 

62  (0.6) 

38  (0.8) 

26  (0.6) 

1 >2>3>4>5>6 

B 

74  (0.7) 

69  (0.6) 

59  (1.2) 

47  (1.1) 

47  (1.3) 

31  (1.5) 

1  >2>3>4,5>6 

SI 

A 

0.99  (0.01) 

1.03  (0.01) 

1.19  (0.01) 

1 .49  (0.02) 

2.44  (0.07) 

3.57  (0.1) 

1,2,3<4<5<6 

B 

1.3  (0.02) 

1 .29  (0.03) 

1 .94  (0.04) 

2.85  (0.08) 

3.93  (0.13) 

5.38  (0.2) 

1,2<3<4<5<6 

In  group  B  MAP  shows  an  inverse  linear  correlation  (r=-0.83)  with  hypovolemia,  whereas  in  group 
A  MAP  remains  unchanged  until  -30  (r=-0.76).  PAP  and  HR  trends  well  correlate  with  hypovolemia 
ri  group  A  {r=-0.79  and  r=0.88),  while  poor  correlations  are  detected  in  group  B  |r=-0.52  and 
r=0.44).  During  graded  hemorrhage  SvOz  deterioration  well  corresponds  in  degree  to  the  amount  of 
lypovolemia  in  group  A  |r  =  -0.92)  and,  to  a  lower  extent,  in  group  B  (r  =  -0.69).  SI  increase  is 
similar  in  both  group  (r(A)  =  0.77  r(B)  =  0.74).  In  conclusion  hypovolemia  is  well  tolerated  during 
jropofol  anaesthesia  and  MAP  (and  SI)  is  a  good  index  of  the  degree  of  hypovolemia  and  of  the 
consequent  decrease  of  oxygen  transport  to  the  peripheral  tissues. 

L)  Claeys  M.A.  et  al.:  Hemodynamic  changes  during  anaesthesia  induced  and 
naintained  with  propofol.  Br  J  Anaestb  60:3,  1983. 

2)  Weiskopf  R.B.  et  al.:  Con^arison  of  cardiopulmonary  responses  to  graded 
lemorrhage  during  enflurane,  halothane,  isoflureuie  and  ketamine  anaesthesia. 
Anest  Analg  60:481-91,  1981. 

1)  Little  R.A.  et  al . :  The  shock  index  revisited.  In:  Update  in  Intensive  Care 
ind  Emergency  Medicine.  Springer-Verlag,  10:505-513. 


WEANING  FROM  CARDIOPaLMONARY  BYPASS  WITH  INTRAVENOUS  PIROXIMONE: 
RESULTS  OF  THE  EUROPEAN  MULTI -CENTER  STUDY 

H . A . Disterich .  J .D .F .Lockhart,  H.T.DreBler,  J.J.Fell,  P.J. Lewis. 
Marion  Merrell  Dow  Research  Institute,  Eisenstr.40,  D-6090 
Riisselsheim,  FRG 

Piroximone  is  a  new  non-glycoside,  non-catecholamine 
imidazolone  derivative  with  both  positive  inotropic  and 
vasodilator  properties.  Post  cardiac  surgery  45  patients  (35  male, 
10  female)  received  single  bolus  dose  of  0.5  mg/kg  bodyweight 
piroximone  in  assisting  weaning  from  cardiopulmonary  bypass 
(followed  by  continous  infusion  of  5-8  /xg/kg/min  in  10  patients)  . 
Haemodynamic  parameters  were  measured  using  Swanz-Ganz-catheter 
immediately  before  the  bolus  and  after  15,  30,  50  and  60  min. 


OPERATION  TYPES 

coronary-aorto- 

33 

mitral  valve  replacement 

(MVR) 

4 

bypass-graft  (CABG) 

aortal  valve  replacement 

(AVR) 

3 

1-vessel 

(5) 

combined  AVR  +  MVR 

1 

3-vessels 

(24) 

AVR  +  3-vessels  CABG 

3 

-  4-vessels 

(4) 

MVR  +  AVR  +  3 -vessels  CABG 

1 

DEMOGRAPHIC  AND  SURGICAL  DATA 

Age  63.0  ±  7.8  yrs  (46  -  79) 
CPB  115  ±  39  min  (40  -  236) 
Cross  Clamp  59  ±  26  min  (21  -  155) 

Cl  2.1  l'min~^*m“^ 

PCWP  15  itu^g 

BSA  1.83  m^ 

Maximum  effects  were  mostly  seen  after  30  min:  median  cardiac 
index  increased  significantly  (**)  by  32%  compared  to  baseline 
values;  whereas  pulmonary  capillary  wedge  pressure  (-13%;  **)  , 

right  atrial  pressure  (“7%),  mean  pulmonary  artery  pressure 
(-15%;  *)  ,  pulmonary  vascular  resistance  (-44%;  **)  and  systemic 

vascular  resistance  (-37%;  **)  decreased  (*  p<0.05;  **  p<0.01). 

Mean  heart  rate  (**)  and  mean  arterial  pressure  (**)  changed  by 
+33%  and  -8%,  respectively,  30  min  after  bolus  application. 


ADVERSE  EVENT 

FREQUENCY 

COUNTERACTIVE  INTERVENTION 

lack  of 
efficacy 

7 

(16%) 

1  prolonged  lAPB 

6  nitrogly.  and/or 

catecholamines 

hypotonia 

1 

(2%) 

prolonged  lAPB  and 

catecholamines 

moderate 

tachycardia 

1 

(2%) 

none 

No  adverse  events  on  laboratory  parameters  or  life-threatening 
arrhythmias  occurred  that  were  related  to  the  study  drug. . 

It  is  concluded  that  a  single  dose  of  0.5  mg/kg  piroximone  in 
addition  to  conventional  therapy  is  safe  and  effective  for  use  in 
weaning  patients  from  CPB.  Further  comparative  studies  are 
indicated. 


FLAIL  CHEST  AND  PULMONARY  CONTUSION:  INDIVIDUALIZED  SELECTIVE 
MANAGEMENT-AVOIDANCE  OF  MECHANICAL  VENTILATION  WITH  PAIN  RELIEF, 
FLUID  RESTRICTION  AND  VIGOROUS  PULMONARY  CARE 

Vukcevic,  Z.  ,  Vujosevic,  V.,  Pavlicic,  M., 

Department  of  Thoracic  Surgery,  Clinical  Hospital  Center,  Titograd,  Yugoslavia 


Flail  chest  and  pulmonary  contusion  continues  to  be  an  important  source  of 
morbidity  and  mortality.  The  treatment  of  multiple  rib  fractures  and  pulmonary 
complications  remains  contraversial.  The  concept  of  selective  management 
introduced  by  Trinkle  et  al.  in  1975,  was  the  background  of  our  management 
strategy.  Endotracheal  intubation  with  controlled  mechanical  ventilation  was 
selectively  performed  in  patients  with  hypoxia  and  respiratory  distress,  serious 
extra  -thoracic  injury,  manifested  shock,  bilateral  flail  chest  and  elder  patients 
(age  over  50). 

Continuous  epidural  fentanyl  analgesia  and  intercostal  nerve  blocks  with  buplvacain, 
was  routinly  administrated  together  with  vigorous  supportive  measures  -  adequate 
pulmonary  toilet  and  maintenance  of  intravascular  volume  within  strict  limits. 

54  patients  were  treated  in  Intensive  Care  unit  because  of  flail  chest  and 
pulmonary  contusion,  between  March  1,  1987  and  March  1,  1991.  41  patients  were 
victims  of  motor  vehicle  accidents  (76%),  4  were  injuried  in  falls  from  heights 
(7,5%)  and  nine  (16,5%)  were  victims  of  occupational  accidents.  Six  patients  (11%) 
had  bilateral  flail  chest,  twelve  had  important  extrathoracic  injuries  and 
seventeen  (31,5%)  had  0+  ribs  fractured. 

32  patients  (59%)  required  intubation  and  mechanical  ventilation,  but  27  patients 
(50%)  were  intubated  less  than  3  days. 

22  patients  (41%)  were  treated  by  nonintubation.  20  patients  in  this  group  had 
successful  outcome  (91%),  while  two  required  intubation.  None  patient  died  in 
this  group.  The  incidence  of  pneumonia  was  relatively  small,  (27%),  and  we  did 
not  have  tracheostomy  complications. 

This  study  demonstrates  that  selective  management  of  flcil  chest  and  pulmonary 
contusion  is  safe  and  effective  strategy  associated  with  important  reduction 
in  incidence  of  complications,  connected  with  intubation  and  mechanical 
ventilation. 
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MILRINONE  (MIL)  VERSUS  NITROGLYCERIN  (NTG)  IN  THE  PREHOSPITAL  TREATMENT 
OF  HYPERTENSIVE  PULMONARY  EDEMA  (HPE). 

P.  Plaisance.  F.  Degardin,  P.  Faucharl,  A.  Gcrgercau.  D.  Paycn. 

Department  of  Anesthesiology  and  Intensive  Care,  Lariboisiere  University 
Hospital,  Paris,  France. 

Introduction:  NTG  is  widely  used  for  the  treatment  of  pulmonary  edema  because  of 
its  coronary  and  predominantly  venous  vasodilating  actions.  MIL,  a 
phosphodiesterase  inhibitor,  combines  a  predominant  arterial  vasodilation  with 
an  inotropic  property.  This  study  was  designed  to  compare  clinical  patterns  and 
hemodynamic  response  to  these  agents  in  the  prehospital  management  of  HPE. 
Materials  and  methods:  15  patients  (70  yrs  ±  13  SD)  with  HPE  were  studied  at  home 
by  the  Emergency  Medical  Unit  Team.  Exclusion  criteria:  1/  prior  history  of  renal 
failure,  mitral  or  aortic  stenosis  2/  severe  cardiac  dysrythmia  3/  clinical  and 
electrical  signs  of  acute  myocardial  infarction.  After  nasal  oxygenotherapy  and 
intravenous  (IV)  furosemide  administration  (1  mg/kg),  patients  were  randomlv 
assigned  to  either  NTG  (.25  mcg.kg'^.min-2)  or  MIL  (1.5  mcg.kg'^.min'^).  Ine 
following  variables  were  measured  or  evaluated  just  before  (Baseline=B),  5,  15  and 
30  min  after  the  beginniiig  of  infusion:  1/  non  invasive  systolic  (SAP),  diastolic 
(DAP)  and  mean  (MAP)  arterial  pressures  (Dinamap);  2/  heart  rate  (HR);  3/ 
respiratory  rate  (RR);  4/  dyspnea  (DYS),  crackling  rales  and  cyanosis  (CYA) 
quoted  0  or  1  according  to  their  presence;  5/  arterial  oxygen  saturation  (Sa02) 
(CRITIKON  pulse  oxymeter).  At  B  and  T  30  min,  velocity  from  the  ascending  aorta 
(AoV)  was  measured  (4  MHz  Pulsed  Doppler)  (1),  as  an  indirect  parameter  of 
cardiac  output  and  blood  samples  were  c,;!Iected  to  measure  epinephrine  (E)  and 
norepinephrine  (NE)  using  a  radio-enzymatic  assay.  Statistics  were  performed  by 
analysis  of  variance  and  T-test. 


Results 


N 

BASELINE 

T5  MIN 

T  15  MIN 

T  30  MIN 

SAP 

TNT 

7 

156  ±  25 

141  ±  22* 

138  ±  24* 

141  ±  27* 

nunHg 

MIL 

8 

174  ±  29 

159  ±  26S 

153  ±  25$ 

146  1  23 

DAP 

TNT 

7 

104  ±  24 

94  ±  14 

94  +  15 

96  ±  16 

mmHR 

MIL 

8 

99  ±  10 

91  ±  10 

86  ±  13 

84  ±  8*$ 

MAP 

TNT 

7 

133  ±  29 

120  ±  24* 

119  ±  25* 

121  ±  26 

mmHR 

MIL 

8 

125  ±  12 

115  1  15 

no  +  17 

106  ±  13*$ 

AoV 

TNT 

6 

97  ±  14 

77  ±  16** 

cm. sec- 1 

5 

94  ±  21 

125  ±  13$$ 

NAR 

TNT 

6 

21 17±1232 

185411044 

MIL 

5 

16451272 

10771230**$$ 

Iepi 

TNT 

6 

268  ±  330 

124  1  65 

MIL 

5 

423  ±  361 

190  1  106 

*  p  <  .05  vs  B  ;  **  =  p  <  .01  vs  B;  $  p  <0.05;  $$  p<  .01  MIL  vs  NTG 

Discussion:  The  decrease  in  SAP  and  AoV  obtained  with  NTG  was  associated  with 
unmodified  NE  levels.  This  might  result  from  a  predominant  venodilating  action. 
In  contrast,  MIL  decreased  DAP  but  did  not  change  AoV,  whereas  sympathetic 
hyperactivity  was  decreased.  This  suggests  that  the  predominant  arteriolar 
dilatator  of  MIL  seems  more  adapted  to  HPE  in  order  to  maintain  peripheral 
perfusion. 

Reference : 

1-Levy  B,  et  al:  Ultrasound  in  Med  &  Biol,  1985 


ASSESSMENT  OF  SPLANCHNIC  METABOLISM  DURING  SEPSIS  BY  STABLE 
ISOTOPE  TECHNIQUE  -  EFFECTS  OF  HYDROXYETHYLSTARCH  AND 
DOPAMINE  THERAPY 

B  Kuqler.  W.Schutz,  Th.Anhaupl,  K.Trager,  Th.Schrickcr,  M.Georgioff 
Clinic  for  Anesthesiology.  University  Ulm,  Germany 


Introduction: 

■  Splanchnic  dysfunction  plays  a  pivotal  role  in  the  development  of  multiorgan  failure. 
I  Maintenance  and  monitoring  of  the  functional  integrity  of  these  tissues  should  be  a  major  goal 
j  of  modern  intensive  care  medicine.  Currently  arterial  and  venous  blood  oxygenation,  cardiac 
output  and  blood  pressure  represent  the  main  monitoring  parameters  in  an  intensive  care 
setting.  These  parameters  though  are  not  organ  specific.  Stable  isotope  technique  allows  the 
evaluation  of  organ  specific  metabolic  function  in  an  noninvasive  manner.  We  therefore 
evaluated  splanchnic  metabolic  status  twelve  hours  after  abdominal  surgery.  Additionally  we 
then  monitored  the  effects  of  hetastarch  (H)  and  dopamine  (D)  on  hepatic  glucoseproduction 
(HGP),  first  pass  effect  (FPE)  and  leucine  oxidation  (LO)  in  these  septic  patients. 

Methods: 

Eight  patients  (age  between  32  and  58)  suffering  from  abdominal  sepsis  and  requiring  artificial 
ventilation  were  given  a  primed  constant  infusion  of  6,6-D2-glucose  and  D3-leucine 
intravenously,  twelve  hours  after  surgical  intervention.  Additionally  we  applicated  1-C13- 
leucine  via  a  jejunal  tube.  In  isotope  plateau,  after  three  hours  of  infusion,  baseline  values 
where  obtained.  Next  samples  where  drawn  after  a  hetastarch  volume  challenge,  establishing 
a  pulmonary  wedge  pressure  of  15  mm  Hg.  Following  the  hetastarch  administration  a 
dopamine-infusion  at  a  rate  of  6  pg/kg  BW/min  was  started.  Another  three  hours  later  a  final 
set  of  samples  was  collected.  Measurements  of  stable  isotope  enrichment  in  plasma  were 
performed  using  a  GCMS  (HP-5890,  HP-5970).  The  expiratory  13-C02  enrichments  were 
measured  in  a  IR-MS  (3-60  RMS,  Nuclide  Corp.). 


Results: 


#  p<  0,05  VS  Basal 

Basal 

After  H 

After  H+D 

Normal 

HGP  mg/kg  BW 

10,2  ±1,9 

H 

1 

4,8  ±0,6# 

2,1  ±  0,2  # 

FPE  % 

12±2 

16±5 

22  ±6# 

27  ±2# 

LOX  p.niol/h 

2,1  ±1.7 

2,6  ±1,8 

2,8  ±  2,2  # 

3,4  ±1,9# 

Conclusions: 

Metabolic  effects  of  standard  intensive  care  regimes  are  still  an  area  of  little  pathophysiologic 
insight.  Our  results  indicate  a  markedly  alteration  of  metabolic  liver  function  in  ventilated  septic 
patients  after  surgery.  Compared  to  normals  a  fivefold  elevated  HGP  was  observed,  whereas 
FPE  and  LO  was  significantly  depressed.  Combined  application  of  hetastarch  and  dopamine 
reversed  this  pathological  situation,  and  lead  to  restoration  of  almost  normal  levels.  Improved 
hepatic  oxygendelivery  and  increased  splanchnic  tissue  perfusion  are  possible  causative 
mechanisms  for  these  beneficial  effects.  Future  research  will  yield  new  information  on 
metabolic  sequelae  of  intensive  therapy  and  therby  give  rise  to  a  more  differentiated 
therapeutic  approach  to  the  individual  clinical  situation. 


DISCREPANCY  BETWEEN  LATERAL  WALL  PRESSURE  AND  INTRACUFF 
PRESSURE 

T.S.  Lee,  B.  Chen,  S.K.  Tsai,  Y.  Wu.  Department  of  Anesthesiology,  Harbor- 
UCLA  Medical  Center,  Torrance. 

The  practice  of  monitoring  intracnff  pressure  to  prevent  pressure  ischemia 
of  the  tracheal  mucosa  is  good  but  may  be  misleading.  Strictly  speaking,  it  is 
the  lateral  wall  pressure  (LWP)  the  cuff  exerting  not  the  intracuff  pressure 
(ICP)  itself  that  causes  tracheal  damage.  We  used  a  tracheal  model  to 
investigate  the  correlation  between  LWP  and  ICP  in  different  size  Rusch 
endotracheal  tubes . 

1.  Measurements  of  the  compliance  of  cuffs  in  different  size  tubes  (Rusch 
tube ,  ID  6-9mm) .  The  cuffs  were  inflated  to  the  minimum  fully  expanded  volume 
(MFEV,  the  volume  when  there  were  no  more  wrinklings  of  the  cuff) ,  while  the 
length,  diameter  and  pressure  (ICPa)  were  measured. 

2.  Correlations  between  LWP  and  ICP.  Two  different  size  syringe  barrels 
were  used  as  tracheal  models  (30-ml/ID  21mm,  50-ml/ID  26mm) .  A  small  balloon 
was  stuck  to  the  wall  inside  each  syringe  barrel  for  lateral  pressure  recording. 
The  ET  tube  was  inserted  into  the  syringe  barrel  so  that  the  midpoint  of  the  cuff 
was  positioned  against  the  LWP  balloon.  With  Physio- Control  monitor,  the  LWP 
and  ICP  were  recorded  simultaneously  when  cuffs  were  inflated  by  increments 
of  1  ml.  Each  tube  was  tested  in  the  two  different  size  tracheal  models.  The 
ICP-LWP  gradients  were  measured  when  either  ICP  or  LWP  was  25  mmHg.  The 
results  are  summarized  in  the  table  and  Figs .  1  and  2 . 

Theoretically,  as  long  as  the  pressure  exerted  to  the  wall  does  not  exceed  the 
capillary  pressure  ( 25  mmHg) ,  ischemic  damage  to  the  trachea  by  cuff  can  be 
avoided.  ICP  monitoring  has  been  recommended  for  that  reason.  However,  due 
to  different  cuff  designs,  compliances,  shapes  as  well  as  sizes,  which  are  not 
necessarily  proportional  to  ET  tube  size  even  in  the  same  brand,  ICP  may  not 
always  appropriately  reflect  the  LWP.  Our  study  showed  that  the  correlation 
between  these  two  pressures  was  poor  and  gradients  between  them  were 
unpredictable  with  different  size  ET  tube  in  different  size  trachea.  Clinically, 
the  distensibiUty  of  the  trachea  even  makes  the  estimation  of  LWP  from  ICP 
almost  impossible.  ICP  of  25  mmHg  does  not  necessarily  cause  pressure 

ischemia.  .(fry  L  O  ICPa  Cc  ICP  ■  25(nnrtg)  LWP  =  ’SliimHg) 

LWP  2.6 


LWP  *  25(n*nh9) 

?CP  :.l  ?CP  2.6 


4  2,2  23  C.56 

-  DiuwtVr*  -  Cutf  conpli^nce 
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POSTERIOR  FOSSA  HEMATOMA  AND  STREPTOCOCCAL  MENINGITIS:  A  CONCURRENT  PRESENTATION 


A.R.  Brewer  &  J.B.  Morgan 

Department  of  Anesthesiology,  University  of  Nebraska  Medical  Center, 

Omaha,  Nebraska,  USA 

INTRODUCTION:  Epidural  hematoma  in  the  posterior  fossa  is  rare  and  often  not  suspected  when  traimatic  head 
injury  occurs.  Several  large  studies  suggest  that  0.2  to  0.3%  of  traumatic,  space  occupying  hematomas  occur 
in  the  posterior  fossa. Other  studies  suggest  that  50%  of  these  are  extradural.’  Even  more  rare  is  the 
occurrence  of  meningitis  concomitant  with  an  epidural  hematoma.  An  exhaustive  search  of  the  literature 
reveals  no  previous  published  reports  of  this  unusual  combination.  The  present  case  docunents  an  initial 
recording  of  posterior  fossa  epidural  hematoma  which  presents  in  combination  with  pnetmococcal  meningitis. 

CASE  REPORT:  Our  patient  is  a  35  year  old  American  Indian  male  who  tripped  over  a  curb  and  fell  and  hit  the 
back  of  his  head  and  briefly  lost  consciousness.  He  complained  of  headache  and  presented  the  following  day 
to  another  hospital  with  complaints  of  headache  and  difficulty  walking.  CT  scan  performed  at  that  time  was 
reported  as  normal.  He  was  observed  for  six  hours  then  released.  He  continued  to  have  pain  and  increasing 
difficulty  walking  the  remainder  of  the  day.  He  became  increasingly  somnolent  until  the  next  day  when  he 
was  unable  to  get  out  of  bed.  He  was  brought  to  our  facility  by  ambulance  the  next  morning. 

Physical  examination  showed  a  well  developed,  thin  male  who  was  in  a  moderate  amount  of  distress.  He 
opened  eyes  spontaneously  but  was  either  unwilling  or  unable  to  talk.  On  occasion  he  would  grab  for  his 
head  with  accompanying  facial  grimacing.  Some  nuchal  rigidity  was  present.  Pupils  were  3-W4t  and  very 
brisk.  Neurologic  examination  showed  the  patient  to  be  very  uncooperative.  He  withdrew  from  pinprick  in 
all  extremities.  Unable  to  assess  Babinski  due  to  patients  withdrawal.  Labs  on  admission  showed  a  white 
blood  cell  count  of  45,700  with  59%  neutrophils  and  34%  bands.  Repeat  CT  scan  showed  a  radiodense  lesion  in 
the  left  occipital  area.  A  craniotomy  was  performed  in  the  area  of  the  right  posterior  fossa.  An  epidural 
hematoma  was  evacuated  uneventfully  and  the  patient  was  transferred  to  the  ICU.  A  lumbar  puncture  was 
performed.  Cell  count  showed  1100  RBC'c  and  8900  wbe's  with  94%  neutrophils,  2%  lymphocytes,  and  4% 
monocytes  or  histiocytes.  Gram  stain  showed  many  neutrophils  and  many  gram  positive  diplococci  suggestive 
of  Streptococcus  pneumonia.  The  patient  was  begun  on  3,000,000  units  of  penicillin  G  every  four  hours  and 
Vancomycin,  1  gram  every  twelve  hours.  The  patient  progressed  well  during  his  hospitalization  and  was 
released  on  post  operative  day  number  nine. 

DISCUSSION:  Epidural  hematoma  in  the  posterior  fossa  is  rare  and  an  often  neglected  diagnosis  when  brain 
injury  occurs.  Overall,  less  than  200  cases  have  been  published  since  1901.'’  CT  scanning  has  caused  a  real 
revolution  in  the  diagnosis  and  early  management  of  subtentorial  extradural  hematoma.  Before  the 
development  of  the  CT  scanner,  only  the  appearance  of  cerebellar  symptoms  or  the  involvement  of  one  or  more 
lower  cranial  nerves  indicated  that  such  a  lesion  might  exist.  Prior  to  1975,  a  mortality  rate  of  75-100% 
was  common. *■’  Survival  rates  of  50*70%  are  prevalent  since  a  precise  and  early  diagnosis  of  this  type  of 
brain  injury  has  been  made  possible.* 

Mortality  remains  high,  although  an  improvement  has  occurred  since  the  CT  scan  was  introduced.  Mortality 
rates  continue  around  20-50%. High  mortality  is  caused  less  by  the  hematoma  itself  than  by  concomitant 
injuries  of  the  brainstem  or  basal  ganglia. 

CONCLUSION:  Ue  have  presented  here  a  case  of  posterior  fossa  epidural  hematoma  found  in  conjunction  with  a 
streptococcal  meningitis.  This  simultaneous  presence  of  an  associated  meningitis  has  not  been  previously 
reported. 
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SIMILAR  REACTIONS  OF  TWO  ANIMAL  GROUPS  WITH 
SEPTIC  SYNDROME 


Hana-Bernd  Simon,  Chriatiane  Agtarnkamp,  Fritz  georg  Muller 
Clinic  of  Anaeatheaiology,  Medical  Faculty, 

Aachen,  Univeraity  of  Technology,  Germany 

Introduction 

The  objective  of  our  study  was  to  examine, whether  animala 
with  infectiona  in  their  eraly  life  and  animala  of  a 
'minimal-diaeaae*  atock  ahow  aimilaritya  in  their  reactiona 
to  endotoxin. 

Material  and  Methods 

The  study  waa  performed  with  14  domestic  pigs  with  a  body 
weight  between  30  and  36  kg.  7  animala  (groupl)  received 
E.coli  endotoxin  by  continuously  infusion.  The  animala  of 
group  2  originated  of  a  minimal  disease  atock.  They  received 
endotoxin  three  times  in  a  short  infusion.  Intravasal  volume 
waa  atabilized  with  Ringer'a  solution  and  HES  200/0.6.  By 
catecholamines  only  dopamine  was  given  to  protect  the  kid¬ 
neys.  Mean  arterial  and  mean  pulmonal-arterial  blood  pres¬ 
sure  were  registered  continuously.  Every  two  hours  cardiac 
output,  pulmonary  and  systemic  resistance  were  calculated. 

Results 

All  animals  of  group  1  survived  24  hours,  but  only  two  48 
hours.  In  group  2  all  animlas  reached  the  end  of  the  experi¬ 
ment  after  48  hours.  Cardiac  output,  pulmonal  and  systemic 
resistance  showed  a  similar  course  during  the  first  16  hours 
Only  in  group  1  mean  arterial  blood  pressure  decreased  after 
the  first  hour.  Mean  pulmonal  arterial  blood  pressure  fell 
in  the  same  manner. 

Discussion 

The  two  groups  differ  in  origin  of  the  animals,  endotoxin 
amount,  and  endotoxin  infusion  mode,  hence  they  could  not  be 
comparable.  But  the  hemodynamic  parameters  showed  a  similar 
course  except  the  mean  arterial  pressure.  The  relation  of 
arterial  to  pulmonal  arterial  pressure  remained  unchanged. 

It  seems  thst  endotoxin  iniitated  the  septic  syndrome.  The 
further  progress  is  independent  of  the  time  course  of  addi¬ 
tional  noxes.  The  fact  that  animala  with  the  lower  arterial 
pressure  die  earlier,  implied  that  this  pressure  Is  a  good 
parameter  to  estimate  the  severity  of  the  septic  syndrome. 


Correlation  between  cardiorespiratory  changes  and 

HISTOLOGICAL  FINDINGS  IN  EMBOLI  WITHDRAWN  FROM  THE  RIGHT 

Atrium  during  cemented  hip  arthroplasty 

Langenecker  S.>.  Andel  H.',  Susani  M.^,  Rajek  A.*,  Weinstabl  R.^,  Schindler  !.• 

*  Department  of  Anaesthesia  and  General  Intensive  Care 
2  Clinical  Department  of  Pathology 
3  Department  of  Traumatology 
University  of  Vienna,  A- 1090  Vienna,  Austria 

Introduction:  Surgery  induced  central  embolism  is  considered  to  be  the  main  reason  for 
cardiopulmonary  changes  during  cemented  hip  arthroplasty  [1].  However,  the  content  of 
embolised  material  in  humans  found  during  hip  arthroplasty  has  not  been  studied  so  far.  The 
aim  of  our  study  was  to  identify  the  moment  of  central  embolisation  by  means  of 
Transoesophageal  Echocardiography  (TEE)  and  to  examine  embolised  material  obtained  from 
the  right  atrium. 

Patients  and  methods:  7  patients,  age  81-91  years,  ASA  3-4,  scheduled  for  cemented  hip 
surgery  were  studied.  A  14  Ga.  catheter  was  inserted  into  the  right  atrium  via  the  right  jugular 
vein.  Anaesthesia  was  performed  using  fentanyl,  thiopentone,  vecuronium  and  isoflurane. 
Patients  were  ventilated  with  50  percent  nitrous  oxide  in  oxygen.  Monitoring  included 
continuous  measurements  of  ECG,  peripheral  oxygen  saturation  (SAT;  pulsoxymetry)  and 
mean  arterial  blood  pressure  (MAP).  Arterial  blood  gases  were  controlled  10  min  after 
induction  (A),  immediately  after  start  of  embolisation  (B),  6  minutes  afterwards  (C)  and 
before  skin  closure  (D).  TEE  probe  was  placed  to  achieve  four  chamber  view.  When 
embolisation  was  noticed,  a  probe  of  50  ccm  blood  was  withdrawn  from  the  right  atrium  and 
material  was  examined  histologically. 

Results:  There  was  a  significant  decrease  in  MAP  (p<0.05),  whereas  only  slight  changes 
were  seen  in  partial  pressure  of  arterial  oxygen  and  carbon  dioxide  (pCh,  pCOz),  heart  rate 
(HR)  and  SAT.  The  histological  examination  yielded  bone  marrow  particles,  activated 

thrombocytes  and  granulocytes.  _ _ _ _ 

A  I  B  I  C  D  I 


HR 

beats/min 

MAP 

mmHg 

SAT 

% 

94-1-4.0 


02 

mmHg 

C02 

mmHg 

86±5.9 


99±7.8 


994-0.1 


D 


77±3.7 


83±3.8 


99-f0.4 


80±3.0* 


98±0.5 


161±8.2  142±10.3  139±8.4 


39-1-1.7  404-2.2 


*  p  <  0.05  compared  to  A  (Wilcoxon  Test  for  matched  pairs) 

TAB.:  mean  ±  SEM 

Conclusion:  Our  preliminary  data  suggest  that  cardiorespiratory  changes  during  cement 
implantation  were  caused  by  central  embolism  of  bone  marrow  but  not  by  acrylic  bone  cement 
particles. 

References:  I)  Phillips  H.,  Cole  PV.,  Lettin  AWF.:  Cardiovascular  effects  of  implantated 
acrylic  bone  cement.  Br  Med  J  3:  460  (1971) 


THR  A/.K(;ri  K(;)W,C  UF  bLAl.-U  rHANE-DIETHYL-EIHER  DO  NOT  DEPRESS  I 

REGULATlION  OF  VENTILATION  JN  CONTRAST  TO  ISOFLURANE. 

S-TT  TTfllm.in-  A.  Johnson-  Dept  of  Anaesthesiology,  University  Ho^ital ,  S-581  85  Linkoping, 
Sweden. 

It  has  been  claimed  but  not  shown  that  the  rcgulaiiuu  of  breathing  is  maintained  during 
halothane-diethyl-ether  a2eotrope  (1^  anaesthesia  (1).  This  could  make  the  HE  an  attractive  j 
anaesthetic  during  difficult  or  primitive  circumstances  such  as  civil  disaster  or  war.  We  havd 
already  shown  that  the  central  circulation  is  well  maintalacd  despite  slguificiuiL  blood  loss  (2).  j 
The  present  purpose  was  to  evaluate  the  influence  of  general  anaesthesia  with  the  HE  or 
Isofluraiie  (ISO)  on  the  regtdadon  of  vendlaiion. 

12  patients  undergoing"  minor  orthopaedic  surgcacy  were  included.  They  were  randomly 
allocated  to  the  HK  group  (n=ii)  or  the  ISO  gmnp  (n=6)  There  was  no  difference  in  general 
cbat^iaisucs  between  die  groups.  Evaluation  of  lesuiig  venrikdon  and  ventilation  sdmulaied 
by  hypetcarbia  and  hypoxacmia  (3)  was  done  on  three  occasions:  (A)  before  anaesthesia,  (B) 
after  inhalarional  induction  of  anacthesia  and  inmbation  (without  mii.scle  relaxanrs)  when  the 
Icvd  of  anaesthesia  was  1.3  MAC  (4)  with  the  patients  breathing  spontaneously  and  finally  (C) 
about  30  minutes  after  end  of  operation,  during  recovery  of  anae^esia. 

We  found  that  there  was  no  difference  in  resting  minute  venflation  before  anaesthesia  a.s 
compared  with  during  anacsdicsla  in  the  HE  group:  7.5  ±  0.9  compared  with  6.4  ±  1.4  1  /min 
(mean  ±  SD).  In  the  ISO  group  resting  vemflanon  decreased  significantly,  6.7  ±  1.4  before 
conyaied  widi  4.6  ±  1.9  V  min  during  anaesthesia.  (p<0.0^.  The  increase  in  carbon  dioxide 
tension  during  anaesdiesia.  (resting  ventOaiioa)  was  rignhficontly  hi^er  in  the  ISO  group 
COitqiaxed  widi  HE  groi^  QP'^.OOi):  8J  ±0.9  compared  with  6.4  ±0.2  kPa.  Furthermom,  Hieie 
was  no  difference  in  the  ventilatory  response  to  hypcrcarbia  during  anaesthesia  in  ±e  HE  group. 
In  the  ISO  giot^,  however  the  response  to  hypeicatbia  decreased  significantly  (p<0.01)  (see 
Fig.l.).  The  regjonse  to  hypoxacmia  deoeasedin  boA  groeps. 

Our  conclusion  is  that  general  anaesthesia  with  haloihane-diethyl-ethcr  docs  not  impair 
ventilation  or  the  legulatioii  of  ventdarioa  as  much  as  general  anaesthesia  with  isofiurane. 


rig. 1. The  ventilatory  response  to 
hypercarbia  is  illustrated  for  both  groups 
before,  dutinq  and  after  anaesthesia.  The 
response  is  defined  as  the  ratio  between 
mimitn  vfimnatinn  and  rp..<;tino  minute 
veiitilatiuri.  Meaii±SD  is  shown,  **= 
p<0.01  and  indicates  a  significant 
difference  in  response  during 
anaesthesia  compared  with  before 
anaesthesia.  A  response  ratio  below  12 
IS  considered  a  poor  response  and 
implies  that  th&  normal  ventilatory 
inoease  dorino  stimiilatinn  is  absent  and 
ttiat  carbon  dicuude  retention  wip  follow. 

t  HHviMtsStesa. 
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DOES  LOCUS  OF  CONTROL  INFLUENCE  EFFICACY  OF  PHARMACOLOGIC  AND  NONPHARMACOLOGIC 
PAIN  CONTROL?  * 

M.  Patricia  Lange,  Michael  S.  Dahn.  Departments  of  Nursing  and  Surgery, 

VA  Medical  Center,  Allen  Park,  Michigan. 

Pain  is  one  of  the  most  challenging  areas  facing  Nursing  and  Medicine 
today.  The  purpose  of  this  study  is  to  examine  three  methods  of  pain  relief 
and  to  determine  if  the  patient's  psychological  makeup  would  affect  their 
analgesic  qualities.  This  study  is  a  mixed  2X3X2  factorial  model  of 
experimental  design.  One  hundred  twenty  seven  patients  scheduled  to  undergo 
laporatomy  at  a  large  teaching  hospital  were  included  into  the  study.  Follow¬ 
ing  consent,  the  patient's  locus  of  control  was  determined  and  randomly  as¬ 
signed  to  one  of  three  groups  of  pain  relief:  pharmacologic,  cognitive- 
behavioral  or  somatophysiologic.  They  were  further  randomly  assigned  to  the 
method  of  pharmacologic  dosing,  patient  controlled  analgesia  (PCA)  or  inter¬ 
mittent  (INT)  dosing.  Patients  assigned  to  the  cognitive-behavioral  group 
received  positive  auditory  stimulation  of  a  tape  recorded  message  while 
under  general  anesthesia,  suggesting  minimal  postoperative  discomfort,  etc. 
Patients  assigned  to  the  somatophysiologic  group  had  the  use  of  a  trans¬ 
cutaneous  nerve  stimulator  (TENS)  postoperatively .  It  was  hypothesized  the 
patient's  pain  perception,  amount  of  analgesia  and  complication  rate  would 
be  affected  by  locus  of  control,  method  of  administration  and  adjunctive  pain 
relief  modalities.  Records  of  amounts  of  medication  delivered  on  days  1  and 
2  were  kept;  at  48  hours  postoperatively,  patients  were  given  a  McGill's 
Pain  Questionnaire  for  completion  and  indications  of  complications  were  noted. 
For  the  purposes  of  this  study,  complications  were  identified  as  abnormal 
chest  x-ray,  fever  of  100. 5°F  or  atelectasis  identified  by  auscultation. 

Results  showed  that  neither  locus  of  control  nor  method  of  pharmacologic 
administration  of  analgesic  medication  had  any  effect  on  the  dependent 
variables  when  measured  alone;  however,  when  measured  in  combination,  provided 
different  results.  Internally  controlled  patients  used  less  medication  if 
receiving  their  analgesic  medication  by  patient  controlled  analgesia.  In¬ 
ternals  placed  in  the  somatophysiologic  group  (TENS)  used  significantly 
more  medication  with  adjunctive  therapy.  Internals  perceived  significantly 
less  pain  if  receiving  analgesia  via  PCA.  Externals  perceived  significantly 
less  pain  in  the  TENS  group  if  receiving  intermittent  dosing. 

Complication  rate  was  not  predicted  by  locus  of  control,  method  of 
administration  or  group  membership. 


*1990  recipient  VA  Merit  Review  Grant,  $19,000 


EFFICACY  OF  RESPIRATORY  GAS  FILTERS  FOR  THE  REDUCTION  OF  MI¬ 
CROBIOLOGIC  CONTAMINATION  OF  RESPIRATOR  HOSES  IN  THE  VENTILA¬ 
TED  ICU  PATIENT. 

U.  Fauth.  M,  Weichert,  W.  Heinrichs,  M.  HalmSgyi,  Clinic  of  Anesthesiology, 
Johannes  Gutenberg  University,  Mainz,  FRG. 

Introduction,  aim  of  the  study.  According  to  manufacturers'  information  dispo¬ 
sable  humidifiers  have  a  respiratory  gas  mixture  conditioning  effect  as  well  as  an 
antibacterial  effect.  In  the  presented  study,  a  rinsing  technique  was  used  to  de¬ 
tect  and  quantify  possibly  bacterial  contamination  of  the  ventilator  circuit,  depen¬ 
ding  on  the  application  of  antibacterial  filters  mounted  between  Y-piece  and  en- 
dotrachea  tube  (ETT)  in  clinical  routine. 

Methods.  The  study  was  performed  on  arteficially  ventilated  patients.  The  fil¬ 
ter’)  was  mounted;  in  control  patients  (group  A,  n=21)  between  respirator  and  in¬ 
spiratory  and  expiratory  hoses,  respectively  (filters  I  and  11);  in  groups  B  and  C 
(n=20/20)  additionally  between  ETT  and  Y-piece  (filter  III).  Bacterial  detection 
and  classification  were  performed:  in  all  groups  in  the  in-  and  expiratory  hoses, 
in  the  water  traps,  and  on  the  surface  of  filter  II.  Examination  was  carried  out  af¬ 
ter  24  hours  in  groups  A  and  B,  and  after  72  hours  in  group  C.  Ventilator  hoses, 
water  traps,  and  filters  I  and  II  were  sterilized  before  use,  and  exchanged  at  the 
end  of  the  study  period;  filter  III  was  exchanged  daily. 

Results.  Table:  Number  of  patients  with  at  least  10  colony-forming  units  in  the 
studied  section  of  the  ventilatory  circuit.  In  parantheses:  number  of  patients  with 
the  detection  of  at  least  1  germ  in  the  respective  section.  All  differences  between 
group  A,  and  groups  B  and  C  were  significant  (Wilcoxon,  p  <  0.05).  Using  the 
technique  of  rinsing  the  ho¬ 
ses,  water  traps,  and  mem¬ 
branes  of  the  filters,  we 
found  germs  in  at  least  one 
part  of  the  circuit  in  all  pa¬ 
tients.  In  group  A  (no  filter) 
more  hoses/water  traps  we¬ 
re  found  with  a  significant 
contamination.  With  a  filter 
between  ETT  and  Y-piece, 
there  is  no  increase  of  contaminated  circuit  sections  when  the  time  of  application 
is  extended  from  1  (group  B)  to  3  days  (group  C). 

Conclusion.  1.  When  a  bacterial  filter  between  ETT  and  Y-piece  is  dispensed 
with,  an  exchange  of  hoses  is  necessary  after  24  hours  at  the  latest.  2.  Applica¬ 
tion  of  bacterial  filters  can  considerably  reduce  the  vital  bacterial  load  of  the  ven¬ 
tilator  hoses  in  ICU.  3.  respirator  hoses  can  be  left  at  the  ventilator  without  the 
risk  of  a  clinical  relevant  bacterial  contamination  for  at  least  3  days,  when  a  filter 
between  ETT  and  Y-piece  is  used.  In  this  case,  the  bacterial  load  is  not  increa¬ 
sed  as  compared  with  a  more  frequent  exchange  of  hoses. 

Pall  Ultipor  BB  SOT. 


Section 

no  filter 
(A) 

filter  (B) 
(J  day) 

fiUer(C) 
(3  days) 

inspiratory  hoses 

6(16) 

1  (9) 

1  (8) 

inspirator  water  trap 

6(11) 

0(9) 

1  (7) 

expiratory  hoses 

9(15) 

1  (9) 

0(11) 

expiratory  water  trap 

9(17) 

0(5) 

2(9) 

filter  II,  patient  side 

4(8) 

0(8) 

0(3) 

CARBON  DIOXIDE  ELIMINATION  OF  NORMAL  TO  MODERATELY 
ADVANCED  COPD  PATIENTS  UNDER  THORACOTOMY 


Li  Li ,  Jin  Bing,  Song  Yun  Qin,  Department  of  Anesthesiology 
Chinese  Great  Wall  Hospital, Military  Post-graduate  Medical 
Institute,  Beijing, China. 

This  study  tried  to  evaluate  CO 2  elimination  by  lower 
frequency  IPPV  under  thoracotomy  with  observation  of  both 
P  a  CO  2  and  Pet  CO  2. Patients  with  mild  to  moderately  advanced 
pulmonary  function  insufficiency  were  included,  so  as  to 
find  out  the  appropriate  frequency  of  IPPV,  avoiding 

hypervent i lat ion. 

10  thoracic  patients  consisted  of  both  normal  lung 
function  and  COPD  groups. All  patients  were  ventilated  with 
] 0  b  p  m  TV  jQrtil/kg  over  3  hours. Pet  CO  2  and  Pa  CO  2  of  two 
groups  remained  stable  within  normal  range. We  predict  that 
the  frequency  of  IPPV  from  |0  to  \2  bpm  TV  igml/kg  would  be 
appropriate  for  CO 2  elimination  in  thoracic  surgery,  even  in 
COPD  patients  with  some  evidently  impaired  pulmonary 
f  u  n  c  t ion. 

4  cases  with  severely  impaired  pulmonary  function  were 
traced  during  thoracic  operation. The  impairment  of  pulmonary 
physiology  was  so  complicated  and  different  from  each 
other,  that  the  management  of  ventilation  should  be 
individulazed.lt  is  important  to  adjust  frequency  and  tidal 
volume  pacing  with  clinical  condition  under  continuous 
monitoring  of  essential  vital  parameters.  Otherwise, 

spacialized  techniques  were  certainly  needed. 


CLAJiZ  BEAD  TEffT  AMD  LARTm.Oz  FOB  THE  BTC.HEST  LEVEL  OF 
OXTGENATION  BEFOBE  AMD  DUKINO  INTUBATION 


A.  MILHAUD,  P.  DRILLE,  M.  OBaOA  .  J.P.  l.AKDRIEU ,  P.  CaUET  , 
R.  BIGOURU,  H.  DELLOUE-TOQUE,  E.  STaROBINSKY,  A.  HERMaNT, 
T.  LE  QUaNG  (AHIEN3) 

Assit&noc  technique  :  F.  DELAPLACE,  J.  CRTSTIN,  M.  CaRPENTIER, 
Ph.  CLaVEL,  R.  COTTRELLE,  Ph-  BOCQUET ,  Pli.  BRUNET,  G.  COACHE, 
P.  HENRIET,  S.  LEVaSSEUR,  G.  PEYSERRE 


Hypoxia  is  Still  important.  risk  with  trauma 
anesthesia  and  clinical  care  cituations- 

It  is  vary  important  to  control  not  only  SaOi  hut 
also  the  PtcOi  aa  often  as  possible. 

.V  a _ J  -.eclioile  lor  tin*  n-ienece  levoi  of  hyvciuaia  is 

the  aoaociation  of  head  tent  before  induction  end  laryng.Oi  for 
Intubation . 

Tt  is  essential  to  obtain  the  highest  PtcOr  before 
and  during  intubation. 

In  this  sit.uetion,  it  was  possible  with  TcM3  monitor 
(radiometer  Copenhagen)  to  measure  PtcOi  in  people  (IG  health 
volontary  *  6  patients  for  head  tent,  and  the  same  6  patients 
for  intubation). 

The  mean  PtcOl  is  4  5,5  KPa  (3A?.  mm  Hg),  after  S 
minutes  of  head  tent  and  41,1  KPe  (  309  mm  Hg  Jyat  the  of 

intubation • 


This  procedura  permit  to  spend  mure  than  10  minutes 
for  intubation  without  manual  ventilatory  assistance^  at  open 
glottis . 

REFERENCES  ■ 

-  BRTT.I.E  P.,  MILHAUD  A.,  DELLOUE  M.,  STAROBIN5KY  t.. 

KADRI  N.,  DEMBELE  L. ,  TINTURIER  F.  *  CRISTIK  J. 

Etude  pr^liminaire  de  la  POt  transcutanee  de  I'adulte  & 
1’ arret  de  I'hypoxie  normobarique  pour  intubation 
Agressologie,  1989,  30,  9-10  :  549-551 


-  LANDRIEU  J.P..  MILHAUD  A..  BRU.LE  P. .  HERMANT  A.  et 
TINTURIER  F. 

Tcnte  de  Clark  ou  "petit  masque"  ?  Interot  d«o  forts 
debits  d’exygene  pur  adainistx'e  au  masque 
Agressologie,  199'<J  (sous  prease) 


BLUNT  SPLENIC  TRAUMA  :  SUCCESSFUL  NONOPERATIVE  MANAGEMENT  AND 
DELATED  RUPTURE.  A  RETROSPECTIVE  ANALYSIS  OF  PREDICTIVE  FACTORS. 
INCLUDING  COMPUTERIZED  TOMODENSITOMETRY  (CT)  SCORING  SYSTEMS 


JF  Favarel-Ganigues^ .  C  Dows^,  M  ThicoTp6^ ,  J  Carles^,  ME  Potitjean'’  ,P  Lassie^N  Grenier  ^  ,p  Dabadie^ 
1  -  D6partement  des  Urgences  2  -  Ddpartement  de  Radiologie  3  -  Ddpartement  de  Chirurgie  Gdndrale 
-  Hdpital  Pellegrin  -  Place  Amdiie  Raba  L6on  -  33076  Bordeaux  Cedex 

Nonoperative  management  (NOM)  of  Blunt  Splenic  Trauma  (B.S.T.)  in  adults  has  remained  controversial 
throughout  its  recent  development  over  the  past  ten  years  (1)  mainly  due  to  the  risk  of  delayed  ruptures 
even  though  the  risk  of  post  splenectomy  complications  is  substantial.  Many  have  tried  to  find  objective 
criteria  for  secure  N.O.  management,  including  CT  scoring  systems  with  dissimilar  results  (1 , 2, 3). 

The  aim  of  this  study  was  to  analyze  clinical  and  paraclinical  data  in  B.S.T.  patients  managed  non- 
operatively  in  order  to  determine  whether  criteria  for  safe  N.O.  management  or  predictive  factors  of 
delayed  rupture  could  be  found. 

156  patients  admitted  to  our  trauma  unit  from  1988  to  1991  were  retrospectively  studied.  We  focused 
on  a  sub-group  of  47  patients  initialy  non-operated  in  the  first  24  hours,  divided  into  3  parts  ;  group  I 
(N=35)  with  initial  N.O.  management  (Ia  (N=23)  :  successful,  Ib  (N=12)  ;  delayed  rupture)  and  group  II 
(N=12)  with  initially  non-diagnosed  delayed  rupture.  Criteria  for  NOM  were  .  hemodynamic  stability,  ht 
stability  with  minimum  blood  replacement,  no  peritoneal  signs.  The  following  data  were  reviewed  at 
different  times  from  pre-hospital  care  with  a  minimum  1  month  follow-up  :  abdominal  symptoms, 
hemodynamic  status  with  filling-up  and  blood  transfusion  requirements,  associated  abdominal  or  extra- 
abdominal  trauma,  blood  parameters  (hematocrit),  chest  x-rays,  sonograms  CT  scans,  were  analyzed 
blindly  with  two  scoring  systems  (2,  3).  Statistic  analyses  were  performed  using  Student-T-Test  and  non 
parametric  test.  The  main  results  appear  on  Chart  I. 

In  group  I,  NOM  was  successful  in  20  patients  :  3  patients  required  laparotomy  and  splenic  preservation 
was  possible  ;  12  patients  (36,3%)  required  delayed  splenectomy  (extrems  .  day  2  to  day  27)  because  of 
delayed  rupture  or  persistent  bleeding.  Only  one  patient  died  in  group  lAfrom  associated  injuries. 

No  statistically  significant  difference  was  found  between  the  sub-groups  for  the  different  parameters 
studied,  except  for  the  CT  scoring  systems  :  the  Resciniti  mean  score  was  significantly  lower  in  group  Ia  (p 
=  0.007)  compared  to  group  leor  II  while  no  patients  with  delayed  rupture  had  scores  lower  than  2.5.  The 
same  observations  were  made  using  the  Buntain  grading  system,  but  54%  of  the  patients  with  delayed 
njpture  had  a  low  grade. 

We  conclude  that  in  hemodynamically  stable  patients,  clinical  and  usual  paraclinical  data  cannot  predict 
safe  NOM  or  delayed  njpture.  Only  CT  scores,  when  low,  may  help  choose  candidates  for  safe  NOM.  with 
a  best  accuracy  for  score  inclunding  hemoperitoneum  quantification. 

References :  1  -  Arch.  Surg.,  1989,  124  :  581-586 

2  -  J  of  Trauma,  1988, 28  (1) ;  24-34 

3  -  J  of  Trauma,  1988,  28  (6) ;  828-831 
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Chart  1  :  (1)  Buntain  grade  ;  (2)  Resciniti  score  ;  (3)  Hemoperitoneum  (from  Buntain) 


SERIOUS  INJURY  IN  SPORT  AND  LEISURE  ACTIVITIES. 

Many  sports  involve  an  element  of  risk  taking,  so  it  is  not 
surprising  that  there  are  accidents  and  injuries.  Serious 
injury  is  not  common  but  has  devastating  effects. 

Over  a  12  month  period  in  the  Mersey  Region  47  individuals  from 
a  population  of  3.2  million  sustained  serious  injury,  (Injury 
Severity  Score  >  15),  an  incidence  of  0.0015%  During  this  time 
there  were  a  total  of  750,000  new  attendances  at  Accident  and 
Emergency  Departments  of  which  approximately  10%  were  due  to 
sport. 

There  were  33  cyclists,  5  horse  riders,  4  were  playing  contact 
team  sports,  4  water  sports  and  one  individual  was  piloting  a 
microlight  aircraft.  The  mean  age  was  37.5  years  (4-87),  there 
were  10  children  and  83%  were  male. 

None  of  the  cyclists  wore  helmets  and  nine  (27%)  had  consumed 
alcohol  just  prior  to  the  accident.  By  comparison  all  horse 
riders  wore  helmets  and  alcohol  was  not  implicated  in  any  of 
the  other  accidents. 

Blunt  injury  was  the  single  mechanism  of  injury  with  the  head, 
thorax  and  abdomen  the  commonest  body  regions  injured.  Head 
injury  was  the  commonest  cause  of  death  (34%). 

26  (55%)  patients  died  and  survivors  had  significant  residual 
disability  often  requiring  specialised  rehabilitation 
facilities. 

conclusion.  Serious  injury  could  be  avoided  by  a  combination  of 
education,  legislation,  proper  supervision  and  safer 
Interpretation  of  rules. 


OXYGEN  TRANSPORT  SYSTEM  DURING  HEHOSORPTION  IN  PATIENTS  HAVING 
PYO-RESORPTIVE  INTOXICATION  SYNDROME 

A. F. Lopatin  ,  M . A . Cherednichenko .  Department  of  Anesthesiology  and 
Resusci tol ogy .  Khabarovsk  Territorial  Hospital.  Khabarovsk  State 
Medical  Institute,  Khabarovsk,  Russia. 

Introduction.  Inadequacy  of  the  existing  methods  of  intensive 
therapy  for  treating  pyo-resorptlve  intoxication  has  broight  | 

about  an  appearance  of  new  non-medicamental ,  the  so  called  | 

"afferent",  methods.  And  hemosorption  is  the  basic  method  of  the  i 
kind.  As  a  method  of  intensive  therapy  hemosorption  has  been  used  ' 
in  clinics  since  1982,  but  there  still  exist  some  nn. solved  i 

problems  resticting  its  application.  The  main  problem  here  is  its  | 
influence  upon  the  oxygen  transport  system.  i 

Methods.  Oxygen  transport  system  during  hemosorption  wa.s  ' 

investigated  in  96  patients  suffering  from  pyo-reso^rptive 
intoxication  syndrome  caused  by  pyo-destr uc tive  lung  diseases.  A 
special ■ emphasis  was  put  on  an  integral  index  of  gas  exchange  -  ! 

oxygen  tension  in  arterial  blood.  The  patients  had  arterial  hypo¬ 
xemia  in  history,  prior  to  hemosorption.  General  content  of  oxygen' 
in  arterial  blood  was  70-75%.  The  patients  having  a  hyperdynamic 
type  of  central  hemodynamic  disturbances  exhibited  no  change  in 
the  transport  of  oxygen  to  tissues.  An  increase  of  blood  flow  was 
accompanied  by  an  increase  of  oxygen  delivery  to  tissues.  The 
patients  having  a  hypodynamic  type  of  central  hemodynamic  distur¬ 
bances  showed  42.8%  decrease  of  oxygen  transport.  | 

The  investigations  made  showed  that  hemosorption  caused  an  I 

increase  of  cardiac  output  and  of  fraction  of  cardiac  output, 
deceleration  of  cardiac  rhythm  and  enlargement  of  minute  blood 
volume.  At  the  same  time  a  reduction  of  systemic  vascular  resis-  I 
tance  in  lungs  was  observed.  Hemosorption  improved  air  flow  j 

passage  in  small  and  middle  bronchi.  ; 

Hemosorption  caused  an  increase  of  oxygen  tension  in  arterial  | 
blood  in  both  groups  of  patients.  Cardiac  index  similarly 
increased.  The  Increased  blood  flow  provided  an  increase  of 
oxygen  transport.  After  the  first  time  of  hemosorption  application^ 
it  increased  by  29.4%,  after  the  second  -  by  48.7%. 

The  patients  having  hypodynamic  type  of  disturbance.*,  showed  I 
practically  normal  oxygen  flow  to  tissue.s.  This  was  due  both  to 
the  conversion  of  hypodynamics  into  the  condition  of  hyperdinamia  i 
and  to  the  increase  of  the  partial  pressure  of  oxygen  in  blood.  j 

Discussion.  The  results  obtained  have  shown  that  hemosorption  I 
influences  practically  all  components  of  the  oxygen  transport  j 

system:  the  respiratory  component  -  by  bringing  about  a  broncho-  ! 
lytic  effect  which  contributing  to  the • improvement  of  external  j 
respiration;  the  lung  component  -  by  normalizing  the  lung  blood  j 

flow  due  to  both  improvement  of  central  hemodynamics  and  reductioni 

of  lung  vascular  resistance,  and,  as  a  consequence,  hemosorption  I 

increases  oxygen  tension  in  arterial  blood.  j 


The  multiple  system  organ  failure  (MSOF  and  the  incidence  of  spetic 
complications  in  severely  burned  patients 

I i oh’  a'mf ^°/e^ct i*l'e’:  ^e^sl^s^ tpresen^ly'^^n^erstood  as  a  general 

inflammatory  response)  and  MOF  are  still  the  main  cause  of  death  in  Burn 
ICUs.  Aim  of  the  study  was  to  demonstrate  the  incidence  and  correlation 
of  sepsis  and  MOF,  and  the  definition  of  a  chronological  pattern  of  organ 
failure  in  burn  victims. 

Material  and  Methods:  120.000  data  over  2886  treatment  days  jf  a 
homogenous  population  of  100  severely  burned  patients  requiring  long 
term  ventilation  were  analyzed.  Parameters  for  organ  function  and  the 
definition  of  organ  failure  were  evaluated  for  lung,  liver,  kidney, 
cardiovascular,  coagulation,  bone  marrow  system,  and  metabolism. 

Bacteriol.  swabs  and  blood  cultures  "ere  recorded.  Sepsis  or  sepsis 
syndrome  were  defined  according  to  the  Bone,  VA,  and  NIH  criteria. 

Patients  were  scored  with  ABSI. 

Results:  Mean  tBSA  was  41,6  %;  59!  patients  sustained  an  Inhalation 
trauma  (IHT).  Mortality  was  22  1  in  the  non-IHT  group  vs  58  %  in  the 
IHT  group  (p  <0,05).  Patients  with  an  ABSI  >9  had  a  85  %  mortality. 
Mechanical  ventilation  was  applied  on  1859  days  (lung  dysfunction  1°), 
while  lung  failure  was  found  on  1259  day  (2°)  in  87  patients. 

Circulatory  failure  was  present  at  2020  days,  kidney  failure  on  329  days. 
At  the  onset  of  organ  failure,  4372  "septic  signs"  were  found  in  the 
whole  study  population.  Fourty-six  patients  developed  MOF  1&2,  mortality 
in  this  group  was  19  %  (n=9).  Seventeen  patients  developed  MOF  3,  \7  had 
an  4-organ  failure  and  7  a  MOF  5.  Of  this  group  (n=41),  40  patients  had 
an  IHT.  Mortality  in  the  group  MOF  3-5  was  75  %.  Any  combination  of 
organ  and  kidney  failure  markedly  impaired  the  prognosis.  Involvment 
of  the  kidney  lead  to  a  84  %  mortality. 

The  lung  was  the  first  organ  to  fail  (day  6-8,  mean  duration-md-  17.6  d.), 
followed  by  the  bone  marrow  (day  8-10,  md  5.7  d.),  the  kidney  (day  9-11, 
md  7.7  d),  the  liver  and  the  circulatory  system  (day  11-14,  md  5.6  and 
6.4  d  resp.). 

All  patients  fullfilled  the  criteria  of  sepsis  or  sepsis  syndrome  at 
the  onset  of  organ  failure.  Blood  cultures  were  positive  in  only  15  % 
at  this  time. 

Conclusions:  The  results  clearly  demonstrate  the  close  correlation 
between  sepsis  and  MOF.  Evidence  of  bacteremia  for  diagnosis  of  sepsis 
is  not  required.  There  is  a  definite  pattern  of  sequential  organ  failure 
and  a  possible  interaction  due  to  the  constant  chronological  appearance 
of  organ  failure. 


INFLUENCE  OF  NEW  HEMOCORRECTOR  •'LAC^JSORBAL”  ON  ACID-BASE 
BALANCE  IN  DOGS  UNDERWENT  SEVERE  HEMORRHAGIC  SHOCK 

A. N.  Oborin.  A.J.  Bondarenko,  M.V.  Myndiuk,  R*M.  Zubachik, 

B. V.  Paklsii.  Department  of  Siirgery,  Research  Institute  of 
Hematology  and  Blood  Transfusion,  Lvov,  Ukraine. 

Among  many  factors,  playing  the  important  role  in  pathogene¬ 
sis  of  irreversible  circulatory  shock,  the  particular  place  is 
taken  by  progressing  disorders  of  acid-base  balance  (ABB)  fol¬ 
lowing  to  the  cell’s  enzymes  inactivation  and  cells  death. 

The  investigations  were  carried  out  in  5  mongrels  in  which 
the  hemorrhagic  shock  was  modelled  by  momentarily  jet  hemor¬ 
rhage  from  a.  femoralis  till  the  arterial  blood  pressure  (ABP) 
i  lowered  to  40  mm  Hg  (the  bloodless  volume  made  30.1+1.3  ml/kg). 
The  blood  assays  samples  were  taken  from  v.  cava  caudalis  before 
and  after  7, 5+0.7  hrs  of  the  hemorrhage  and  then  after  1,  24  and 
48  hrs  of  the”treatment .  The  ABB  was  estimated  by  pH,  p02,  pC02, 

1  plasma  bicarbonate  (HC03),  standart  bicarbonate  in  blood  (SBC), 

!  actual  base  excess  in  blood  (ABE)  measured  by  means  of  ABL  30 
!  Acid-Base  Analyzer  (Copenhagen,  Denmark).  The  new  hemocorrector 
I  "LACTOSORBAL"  was  used  as  a  plasma  substitute  which  by  the  deci- 
I  Sion  of  Pharmacological  Committee  of  1989  was  allowed  to  indus¬ 
trial  production  and  clinical  use.  The  treatment  was  begun  after 
7. 5+0. 7  hrs  of  the  hemorrhage  in  ABP  level  of  30.0+0.0  mm  Hg. 
"LA^TOSORBAL"  which  is  a  5%  albumin  solution  containing  sorbi- 
i  tol,  sodium  lactate,  sodium  bicarbonate,  K+,  Na+,  Ca2+  was 
i  jected  into  v.  femoralis  at  the  dose  of  10  ml/kg  with  a  constat 
!  intensity  of  20  ml/min.  The  animals  considered  to  be  survived 
!  were  observed  dxxring  48  hrs  since  the  period  of  acute  orgi^ism 
!  reaction  on  the  aggression  till  resistant  stabilization  of 
I  blood  circulation  lasts  from  some  hoiirs  to  2  days. 

It  is  established  that  after  7. 5+0. 7  hrs  of  the  hemorrhage 
nH.  d02,  HC03  and  SBC  diminished  by  4.8%  (P<.05),  3-4%  (P>.1;. 
2395  (P^’.002)  and  23.2%  (P<.001),  while  pC02  and  ABE  enlarged  by 
i  37!8%  ^d  71 .4%  (Piool)  correspondently.  The  •’LACTOSORBAL" 
transfusions  were  accompained  by  the  quick  and  steady  stabill 
zation  of  the  systemic  hemodynamics  indices  which  already  after 
1  hr  of  the  treatment  had  shown  the  j^P  level  to  enlarge  to 
71.0+2.4  mm  Hg  and  the  central  venous  presses 
H20  To  3. 0+0.4  cm  H20  (P4.001 ) .  by  the  heart  rate  diminish  from 
202.4+2.9  To  136.8+7.5  per  minute  (P>.1).  At  the  same  time  pH. 
d02.  SC03  and  SBC  were  lower  the  initial  levels  already  by  2.6%, 
4.1%  (P>.1).  15.5%  and  13.6%  and  ABE  were  hig¬ 

her  only  by  19.1%  (P>.1)  and  47.6%  (P<.002)  correspondently. 

By  the  end  of  observation  period  the  indices  c’ 

HC03  SBC  and  ABE  made  correspondently  7.318+0.347 • 

^  44  7+1  5  mm  Hg.  17.6+0.6  mmol/1.  18.1+0.8  mmol/1.  -6-48+ 

nositive  influence  on  ABB  is  explained  as  follows.  It  is  tno”^ 
that  sodium  lactate  anion  metabolized  ^  °  cid 

and  H20.  During  the  reaction  between  sodium  and 
the  sodium  blolrbonate  Is  formed  .hioh  has 

Conclusion.  The  results  of  present  investigation  are  the 
exDerimenTar"ground  for  "LACTOSORBAL”  use  for  the  correction 
disorders  in  circulatory  shock  of  different  etiology. 


The  Hayek  oscillator-  an  Invaluable  aid  to  anaesthesia  in 
endolazyngeal  surgery. 

M.G.DllKes  MB.  rRCS(Ed)  FRCS,  Z.HayeX  MD. 

Department  of  ENT  Surgery,  The  Royal  London  Hospital, 
Nhltechapel,  London  El  IBB,  u.K. 

Breasy  Medical,  The  White  House,  T.ondon  Road,  London  NW4  4DD, 

U.K. 

The  Hayek  Oscillator  was  developed  as  an  aid  to  chest  and 
intensive  care  medicine,  being  ueed  to  ventilate  the  lunge  under 
a  net  negative  pressure,  and  ^Iso  to  influence  right  side  cardiac 
pressures (1 1 .  Tt  works  by  ueans  of  a  chest  mounted  perspex 
cuirace,  with  a  rubber  skirt  to  effect  an  air  seal.  The  pressure 
inside  the  cuirass  oscillates  around  a  negative  baseline  by  means 
of  an  oscillating  pump.  Parameters  of  frequency,  cuirass  pressure 
and  Inspiratory/Expiratory  (I/E)  ratio  can  be  varied  via  a 
microprocessor  Keyboard . 

we  recognised  that  an  external  ventilator  would  be  useful  po 
oxygenate  patients  undergoing  endolaryngeal  surgery,  since 
currently  there  is  conflict  for  access  between  the  anaesthetist 
and  the  surgeon.  A  prospective  study  was  therefore  carried  out 
to  assess  its  value  in  microlaryngeal  surgery.  This  is  the  first 
study  to  look  at  the  use  of  this  instrument  in  this  situation. 
Ail  adult  cases  admitted  for  microlaryngeal  surgery  were  entered 
into  the  trial.  Over  a  12  month  period  there  were  23  cases.  The 
age  range  was  17-73  years,  the  weight  range  was  60-105  kilograms. 
The  Hayek  oscillator  was  used  to  externally  ventilate  the 
patients  in  all  cases  without  recourse  to  endotracheal  intubation 
of  any  sort.  Anaesthesia  was  induced  and  maintained  by  an 
infusion  of  Diprivln.  Muscle  relaxation  was  obtained  by  bolus 
doses  of  suxamethonium  intravenously,  A  nasopharyngeal  tube  was 
inserted  after  the  first  case,  in  order  to  prevent  posterior 
prolapse  of  the  tongue  blocking  off  the  airway.  Haemoglobin 
saturation  was  measured  by  a  finger  mounted  pulse  oYimeter.  End- 
tidal  C02  was  measured  before  and  after  the  procedure. 

TWO  problems  were  encountered.  The  first  occurred  in  the  first 
case,  when  posterior  prolapse  of  the  tongue  occurred  before  the 
endoscope  was  introduced.  This  led  to  a  rapid  fall  in  the 
haemoglobin  oxygen  saturation,  which  was  resurrected  after  the 
endoscope  was  introduced.  The  second  complication,  a  minor 
epistaxis,  occurred  as  a  consequence  of  insertion  of  the 
nasopharyngeal  ttibe. 

Surgery  was  performed  using  a  Zeiss  microscope  with  a  400mm  Icnc. 
suspensory  apparatus  for  the  Klelnsasser  endoscopes  was  designed 
by  Dilkes  and  Hayek.  All  microlaryngeal  surgery  was  possible,  the 
Instrument  being  particularly  useful  in  laser  vaporisation  of 
vocal  cord  nodules,  since  there  was  no  tube  to  igmte.  The  Hayek 
Oscillator  pressures  and  frequenoy  were  changed  until  minimal 
vocal  cord  movement  occurred.  No  vocal  cord  movement  could  be 
achieved  by  stopping  the  machine  for  a  few  seconds,  this  was 
particularly  useful  in  laser  surgery. 

We  found  this  technique  to  be  a  safe  way  of  ventilating  patients 
undergoing  endolaryngeal  surgery.  Surgical  access  was  markedly 
Improved  over  standard  techniques,  which  have  other,  more 
hazardous  side  effects(2). 
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High  Dose  L-Epinephrine  for  Resuscitation  in  preclinical  emergency 

medicine 


M.Bayer,  B.Baumann,  Ch.Weinstabl,  W.Ilias  i) 

Red  Cross  Emergency  Service,  i)  Prathers  of  God  Hospital  Vienna 

Various  reports  have  suggested,  that  epinephrine  given  in  amounts  above  the  currently  recommended  dosage 
may  improve  the  resuscitation  rates  in  cardiac  arrests  [1,2,3].  The  experiences  however  are  stiJl  limited  to 
small  numbers  of  cases  or  hospitalised  patients  respectively. 

Aim  of  the  study  was  to  evaluate  the  promising  experiences  with  high  dose  epinephrine  reported,  in  daily 
practice  of  an  ambulance  car. 

Methods:  Patients  with  pre  hospital  cardiac  arrests  treated  by  the  ambulance  team,  were  randomly  allocated 
to  receive  a  usual  standard  dose  of  1  mg  epinephrine  (group  A)  or  the  higher  dose  of  5  mg  epinephrine  (group 
B)  as  irmnediate  transtracheal  bolus.  ECG  was  registered  before,  during  and  after  the  resuscitation.The  number 
of  deCbrillations,  adjuvant  drugs  as  well  as  primary  outcome  (admission  to  hospital)  and  final  outcome 
(discharge  of  hospital)  of  primarily  successful  resuscitated  patient  was  also  registered,  t-test  and  Fishers  exact 
test  were  applicated  for  statistical  analyses. 

Results:  In  total  26  patients  (16  male  age  59.9  ±  14.9  10  female  age  753  ±  7.7)  had  to  be  resuscitated  because 
of  asystolia  (total  23,  group  A  =  12)  or  fibrillation  (total  3,  group  A  =  1).  Cardiac  status  at  arrival  of  the 
ambulance  asystolia(=asyst)  or  ventricular  fibrillation(=fibr.),  reaction  to  epinephrine  and  resuscitation 
permanent  asystolia  (=none),  ventricular  fibrillation  (=fibr.),  rhythmic  or  arrhythmic  heart  action  (^action), 
number  of  patients  beeing  primarily  successful  defibrillated  (=denbri.),  admission  rates=  outc.I  and  final 
discharges  of  the  hospital=  outc.II  are  presented  in  the  table.  Significant  differences  between  the  groups  are 
expressed  with  •)=  p<0.05  and  p<0.01  respectively. 


The  average  time  from  alarm  of  the  ambulance  car  until  first  medical  action  was  5.0±2.2  min  in  group  A  and 
4.3±2.0  min  in  group  B  however  this  time  did  not  corellate  with  the  period  of  cardiac  arrest,  since  the  latter 
was  not  evaluable. 

Conclusions:  The  results  show  clearly,  that  high  dose  epinephrine  used  for  resuscitation  in  prehospital 
treatment  is  able  to  induce  cardiac  action  in  a  significantly  higher  rate  than  the  standard  dose.  This  resulted 
also  in  a  much  better  Brst  outcome  (hospital  admission  rate)  than  standard  dose  epinephrine.  It  has  to  be 
considered  however,  that  preclinical  resuscitation  is  usually  complicated  by  underlying  disease  such  as  severe 
cardiac  decompensation,  polytrauma  and/or  hypovolemic  shock  wich  was  reflected  to  the  the  final  outcome 
rate. 
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REPERCUSSIONS  OF  PROLONGED  LOWER  BODY  POSITIVE  PRESSURE  (LBPP)  ON 
MUSCULAR  ISCHEMIA  IN  CARDIAC  SURGICAL  INTENSIVE  CARE  UNIT. 

P.  PJaisance.  E.  Vicaut,  D.  Payen. 

Introduction  Medical  Antishock  Trousers  (MAST)  is  widely  used  in  the 
prehospital  and  inhospital  management  of  hemorrhagic  shock  to  maintain 
blood  pressure.  Its  benefit  continues  when  it  is  inflated  for  a  longer  period  (1), 
but  side  effects  such  as  decrease  in  muscular  oxygenation  may  occur(2).  This 
study  was  designed  to  evaluate  the  local  muscular  ischemia  during  a  long- 
lasting  MAST  inflation  (24  hrs)  in  moderate  hypovolemic  patients  during  the 
postocardio-surgical  period. 

Material  and  methods  :  58  patients  (59  ±  14  yrs  SD)  were  studied  during  the 
immediate  postoperative  period  after  coronary  artery  bypass  grafting  or 
valvular  replacement.  They  were  randomized  in  two  groups  :  with  (MAST  +  : 
lower  limb  =  35  mmHg  ;  abdomen  =  10  mmHg)  and  without  (MAST  -).  Exclusion 
criteria  hepatic  failure,  lower  limb  arteritis,  hemodynamic  pulmonary 
edema.  Serum  enzyme  levels  of  total  creatine  kinase  (CK)  were  measured  using 
radio-immuno  assay  just  before  (control),  6,  12  and  24  hours  after  the 
beginning  of  the  protocol.  Electrophoresis  was  performed  when  CK  were  >  250 
UI/1.  CK  selected  concerned  those  patients  in  which  the  fraction  of  isoenzyme 
CK-MM  was  >  98  %  (indicating  skeletal  muscular  ischemia).  Statistics  were 
performed  by  analysis  of  variance  and  by  the  non  parametric  Mann-Whitney 
test. 

Results  : 

1)  There  was  no  difference  in  CK  levels  at  TO  (CKo)  between  the  2  groups 
(MAST  -H  =  226  ±  20  ;  MAST  -  =  203  ±  23).  Peak  of  CK  (CKp)  was  significantly 
higher  in  the  MAST  +  group  (952  ±  180  vs  576  ±  115  ;  p  <  .05). 

2)  In  coronary  patients,  MAST  increased  in  a  significant  larger  extend  of  CK 
levels. 

3)  In  valvular  patients,  CK  levels  significantly  increased  but  similarly  in  both 
groups,  suggesting  an  absence  of  MAST  effect 


4)  Coronary  vs  valvular  patients  :  there  was  no  difference  in  CKo  levels  (n  =  19 
;  CKo  =  239  ±  22  vs  n  =  19  ;  CKo  =  189  20).  However  CKp  was  more  elevated  in 


Mean  ±  SE 

n 

CKo  (UI/1) 

MAST  + 

16 

233  ±  25 

1308  ±  283*$ 

n  =  29 

Valvuiar 

13 

217  ±  34 

513  ±  129* 

MAST  - 

13 

247  ±  41 

779  ±  227* 

n  =  29 

Valvular 

16 

166  ±  29 

410  ±  85* 

*  :  p  <  .05  peak  vs  control  ;  $  :  p  <  .05  MAST  +  vs  MAST  - 


Discussion  In  all  patients,  skeletal  muscular  ischemia  occured 

postoperatively.  However,  the  MAST  inflation  aggravated  muscular  ischemia 
only  on  the  coronary  group,  suggesting  a  higher  sensibility  of  skeletal  muscle 
to  ischemia  in  coronary  artery  disease.  These  results  allow  to  cautiously  use 
this  device  because  of  the  risks  of  rhabdomyolysis  and  renal  failure. 

(1)  MUCHA  P.  et  al.  :  Surg.  Clin.  North  Am.,  1985. 

(2)  CHRISTENSEN  K.S  et  al  :  J.  Trauma,  1986. 


SUCCESSFUL  CARDIAC  RESUSCITATION  FOR  A  PATIENT  WITH  HYPERALDOS- 
TERONEFIIA 

Zheng  Fang,  Zhang  Jinchao,.  Shao  Jinglia 

Second  affiliated  Hospital,  Harbin  Medical  liiiv.ersit-y,  Harbin 
A  57— year_jold  man.  with  primary  aldosteronism  was  brought  to 
the  e— mer— gency  room  on  13  Feb.  1992.  Endotracheal  intubation 
and  mechanical  management  of  respiration  was  administered.  The 
following  day,  ventricular  premature  beats  appeared  and  thep, 
ventricular  fibrillation  began  to  occur.  His  heart  was  resusci_ 
tated  by  car  diac  electric  defibrillation.  On  15  Feb.  cardiac 
arrest  of  the  patient  occurred  and  cardioversion  of  his  heart 
was  obtained  with  external  cardiac  electric  pacemaker.  The  seL_ 

sum  potssium  values  of  the  patient  were  measured  with  the  range 
of  2.2  to  1 .  4  mmol/L.  Right  adrenalectomy  was  perfonned  under 
the  anesthesia  of  Isoflurane,  N2O  and  O2  on  5  liar.  The  patho- 
lo“gical  diagnoses  is  adrenocortical  carcinoma.  The  patient 
wrs  discharge  d  on  6  Mar. 


PROPOFOL  ANAESTHESIA  IN  EXTRACORPOREAL  SHOCK  NAVE  LITHOTRIPSY 
N.BAYKAN ,  F .  Y .  GOfiTTS  . 

Marmara  TIniversity  Medical  Faculty  Anaesthesiology  and  Reanima- 
tion  Department.  811^0  Kosuyolu  iTsYiidar  Istanbul  TURKIYE. 

In  this  study  effects  of  propofol  anaesthesia  on  cardiovascular  and 
respiratory  parameters  in  urolithiasis  treated  with  extracorporeal  shock 
wave  lithotripsy  were  aimed  to  he  evaluated. 

10  Male,?  female  patients  with  a  mean  age  of  3d.l  year, mean  weight  of 
62.29  kg  and  mean  extracorporeal  shock  wave  lithotripsy  time  of  76.05  min 
were  studied.  All  patients  were  premedicated  with  0.02mg/kg  atropine  sulphate 
intravenously.  General  anaesthesia  was  induced  with  2.5mg/kg  intravenous 
propofol  and  was  maintained  with  gradually  decreasing  rates  of  pronofol 
infusions  (14,12,10,8,4  and  2mg/kg/hr).  Respiratory  rate, end-tidal  carbon- 
dioxide  value, canillary  oxygen  saturation, neart  rate, systolic  and  diastolic 
blood  pressure  were  recorded  for  all  patients  before  the  induction  of 
anaesthesia  (control  value), 60  second  after  the  infusion  rate  was  decreased 
every  time  and  after  recovery. 

Respiratory  rate, end-tidal  carhondioxide  value  and  capillary  oxygen 
saturation  on  each  occasion  did  not  differ  from  the  control  values.  Heart 
rate  was  found  to  be  decreased  during  induction  and  when  the  infusion 
rate  was  14mg/k.g/hr  and  2mg/kg/hr, whereas  it  \i;as  found  to  be  increase-"’  in 
all  the  other  occasions.  Systolic  blood  pressure  decreased  on  all  occasions 
when  comoared  to  the  control  value, whereas  diastolic  blood  pressure  increased 
at  2mg/kg/hr  infusion  rate  and  after  recovery  and  decreased  on  all  other 
occasions  when  compared  to  the  control  yalue  (n  0.05),  No  changes 
attributable  to  the  drug  was  observed  in  the  other  parameters. 

Therefore  taking  into  account  that  propofol  provides  perfect  analgesia 
without  causing  any  depression  in  respiratory  system  functions.  It  was 
concluded  that, the  agent  could  safely  be  used  in  patients  without 
cardiovascular  risk  factors. 


EFFECTIVENESS  OF  HYPERBARIC  OXYGENATION  IN  THE  TREATMENT  OF  ACUTE 
TRAUMATIC  ISCHEMIA. 


Artur  Taliharm 

Tallinn  Emergency  Care  Hospital  ,  Tallinn  ,  Estonia 

Acute  crush  injury  to  an  extremity  may  cause  severe  edema  and  ischemia  in 
tissue  and  capillary  beds  not  relived  by  restoration  of  arterial  perfusion. 
Hyperbaric  oxygen  therapy  may  aid  salvage  during  the  acute  stages  of 
revascularization  by  reducing  edema  via  vasoconstriction  and  increasing 
oxygen  delivery  via  plasma  flow. 

In  the  period  from  1987  to  1992,32  patients  aged  between  8  and  76  years 
were  admitted  to  CCU  Tallinn  Emergency  Care  Hospital  with  traumatic  injuries 
of  extremites  of  various  localizations, with  crush  syndrome  and  damage  of 
main  vessels.  A  course  of  HBO  treatment  consisted  of  3  to  10  sessions  at  a 
pressure  of  1,4  -  2,0  atm.  for  25-40  min.  each. The  device  we  use  in  our 
hospital  is  "OKA-MT" (produces  in  Kiev, Ukraine) . 

Analysis  of  the  results  showed  a  high  effectiveness  of  HBO  with  crush 
syndrome:  oxygenation  of  injured  extremities  improved, diuresis  restored, 
development  of  acute  kidney  insufficiency  was  prevented. HBO  exerted  a 
pronounced  favourable  effect  on  the  wound  process  preventing  and  decreasing 
the  intensivy  of  suppuration. At  the  same  time  normalization  of  clinico- 


biochemical  indices  took  less  time  as  comp^ed  to  untreated  by  HBO  patients. 

Thus, we  have  used  HBO  therapy  successfully  as  an  adjunct  to  surgery  in 
crush  injuries  and  damage  of  main  vessels.  Additional  evidence  has  demonstra¬ 
ted  that  HBO  therapy  ntay  also  serve  as  an  adjunct  therapy  in  the  compartment 
syndrome. Our  experience  enables  us  to  recommend  HBO  for  use  a  complex 
treatment  of  patients  with  severe  injuries  as  early  as  possible. 


EPIDURAL  ANESTHESIA  IN  CHILDREN  IN  ORTHOPEDIC  SURGERY 


Manja  Zorec,  M.Z.,  Vanda  Brubnjak,  V.B..  Nada  KodriC,  N.K.  j 

1 


Regional  anesthesia  in  children  is  used  worlwide  in  abdominal  and  urologic  surgery  but  was  neglected  ' 
in  orthopedic  surgery. 

We  evaluated  epidural  anesthesia  in  children  of  4  months  to  12  years  of  age  undergoing  orthopedic  pel¬ 
vis  and  lower  limb  surgery.  Children  were  classified  into  two  groups  by  age;  till  7  years  and  from  7-12 
years  and  also  in  two  groups  by  site  of  surgery:  pelvis,  hip  (12  children  -  16  operations)  7  aged  4  ; 
months  -  7  years,  3  aged  7-12  years;feet  7  children  aged  1-5  years.  All  children  were  anesthesied  with  ’ 
N|i,  O^,  50%/50%  and  Halothane  0,5%,  their  trachea  was  intubated.  Using  a  standardized  technique  in  ! 
children  till  7  years  of  age  caudal  anesthesia  was  induced,  they  received  0,25%  bupivacaine  1  ml/kg  j 
B.W..  In  children  from  7-12  years  of  age  epidural  lumbal  anesthesia  was  induced,  they  received  0,25%  i 
bupivacaine  0,75  ml/kg  B.W.  and  epidural  catheter  G  20.  We  observed  cardiovascular  and  respiratory  > 
functions,  efficiency  of  analgesia  during  surgery  and  need  for  analgetics  after  surgery.  i 

We  concluded  that  for  children  undergoing  pelvis  and  hip  surgery  epidural  anesthesia  provided  total  ! 
analgesia  and  optimal  cardiovascular  stability  while  surgery  was  in  progress.  After  the  surgery  they  i 
needed  analgetics  for  the  first  time  after  6-8  hours.  In  children  undergoing  feet  surgery  who  received 
caudal  block,  analgesia  was  unsatisfactory  at  the  beginning  of  the  surgery  and  in  2  patients  also  | 
meanwhile.  Caudal  block  also  faded  after  1-2  hours  and  analgetics  often  had  to  be  used  imidiatly  after  j 
the  surgery,  so  for  this  kind  of  surgery  subarachnoid  anesthesia  would  be  the  method  of  choice.  j 


Dr.med. Manja  ZOREC 
UNIVERSITY  ORTHOPEDIC  CLINIC 
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